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Foreword 


This soil survey contains information that can be used in land-planning 
programs in Umatilla County Area. It contains predictions of soil behavior for 
selected land uses. The survey also highlights limitations and hazards inherent 
in the soil, improvements needed to overcome the limitations, and the impact of 
selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, ranchers, 
foresters, and agronomists can use it to evaluate the potential of the soil and 
the management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identify special 
practices needed to ensure proper performance. Conservationists, teachers, 
students, and specialists in recreation, wildlife management, waste disposal, 
and pollution control can use the survey to help them understand, protect, and 
enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
Soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A 
high water table makes a soil poorly suited to basements or underground 
installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 


P simae 


Jack P. Kanalz 
State Conservationist 
Soil Conservation Service 
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UMATILLA COUNTY AREA is in the northeastern part 
of Oregon. The survey area does not include any part of 
the Umatilla National Forest. It has a total area of about 
1,653,951 acres. Pendleton is the county seat of 
Umatilla County. The county has a population of about 
60,000, most of which is directly or indirectly dependent 
upon farming, ranching, food processing, or timber 
production. Umatilla County is one of the leading 
agricultural counties in Oregon. 

About 35 percent of the survey area is used for 
nonirrigated wheat or other small grain, about 35 percent 
is rangeland, about 15 percent is commercial woodland, 
and 5 percent is irrigated cropland. Nonirrigated and 
irrigated wheat produce nearly half of the county’s gross 
agricultural cash income. 

Soil scientists have determined that there are about 75 
different kinds of soil in the survey area. Each soil may 
have several different slope, texture, aspect, or other 
features. The soils range from coarse sand to heavy clay 
in texture and from voicanic ash that is low in fertility to 
deep loess that is high in fertility. Restricted soil depth, 
steepness of slope, and low rainfall are the main 
limitations for growing nonirrigated crops. 

An older survey, “Umatilla County Area, Oregon,” was 
published in 1948 (24). This earlier survey covers a part 
of the present survey. The present survey, however, 
updates the earlier survey and provides additional 
information and larger maps that show the soils in 
greater detail. 


Descriptions, names, and delineations of soils in this 
soil survey do not fully agree with those on soil maps for 
adjacent survey areas. Differences are the result of 
better knowledge of soils, modifications in series 
concepts, intensity of mapping, or the extent of soils 
within the survey. 


General Nature of the Survey Area 


This section briefly discusses the history, agricultural 
development, physiography and geology, and climate in 
the survey area. 


History 


The Cayuse, Umatilla, and Walla Walla Indian tribes 
were inhabiting the survey area when the first white 
settlers arrived. Agricultural activities by these tribes 
consisted only of cultivating a few smail acreages of 
maize and other edible seed crops. Large herds of 
horses had been accumulated by some chiefs by the 
middle of the 19th century. The foothills of the Blue 
Mountains provided excellent grazing for these herds. 
The brush was burned to sustain growth of the lush 
bunchgrasses in this region. Hunting of big game animals 
and fishing for salmon and steelhead along the Umatilla 
and Columbia Rivers provided an ample supply of food 
for the tribes in the survey area. 


The first permanent white residents settled in Umatilla 
County after the opening of the Oregon Trail in 1843. In 
1847 an Indian mission was established near the present 
site of Pendleton. It was abandoned a few months later 
because of the hostility of the Indians. An Indian agency 
was established near Echo. Other settlements were 
started at the mouth of McKay Creek and near Umapine 
in the Walla Walla River Valley. Some of these 
settlements were destroyed during the Indian War of 
1855-57. In 1855 the United States Government set 
aside a reservation for the Cayuse, Walla Walla, and 
Umatilla Indians in the survey area. 

In 1861 gold was discovered near Boise, Idaho, and 
later gold was mined along the Powder River. 
Settlements were established along the Umatilla and 
Walla Walla Rivers to supply the miners, and these 
areas grew as mining activities increased. The settlers at 
this time were mainly interested in raising cattle and 
sheep and providing other food supplies. 

Nonirrigated farming was conducted on a small scale 
until the railroad was built in 1883. Farm acreage 
increased because of the ease of shipment by railroad 
and because of inventions such as the combine 
harvester and steam powered tractor. 

In 1879 some 45,000 acres was used for grain; by 
1909, 215,000 acres was being farmed. At the same 
time the number of sheep in the county was steadily 
decreasing. In 1880 more than 250,000 sheep were 
grazing on the rangelands of the county. The level of 
potato and fruit production throughout the first half of the 
century was only a small fraction of what it is today. 

After the turn of the century, most of the area to the 
east and northeast of Pendleton was used for annual 
grain production and the area to the west was farmed 
using a grain-fallow cropping system. Ranchers were 
forced to graze their cattle and sheep on soils not suited 
to growing grain. During World War { and following it, 
many of these soils were cultivated, seeded, and later 
abandoned because they were not economical to farm. 

The towns established in the early 1900’s were built to 
serve the needs of the surrounding farms. Pendleton 
became an important shipping point for grain, lumber, 
and other products produced in the area. 


Agricultural Development 


Irrigation was initially used only on small acreages, 
commonly next to farmhouses, until large irrigation 
districts were organized in 1900. Several thousand acres 
was irrigated in the Walla Walla River Valley and around 
the towns of Hermiston and Stanfield. After the turn of 
the century crops such as fruit and small grain were 
grown. 

Several irrigation projects were completed in the early 
part of the century, which provided water for irrigating 
some 12,000 acres of arid sandy soils in the western 
part of the county. In 1903 the Westland Irrigation 
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District began delivering water. In 1908 the first water 
was delivered to the Hermiston Irrigation District from 
Cold Springs Reservoir. In 1917 the West Extension 
Irrigation District was formed, and in 1927 McKay 
Reservoir was completed (27). 

In the Walla Walla River Valley irrigation began in 
1862, and by 1891 about 2,500 acres of irrigated land 
was in production. By 1935 this figure had risen to 
11,000 acres. 

After World War Ji McNary Dam was built, along with a 
system of locks along the Columbia River; this enabled 
barges to carry large wheat shipments. Hydroelectric 
power was inexpensive, and in the late 1960’s extensive 
irrigation systems were planned that could pump large 
amounts of water to irrigate the many acres of arid 
sands along the Columbia River. With the development 
of the center pivot sprinkler system, large acreages of 
land could be irrigated quickly with little labor. From 1969 
to 1974 the irrigated acreage increased 30 percent 
countywide. In 1969 only 10 center pivot systems were 
in operation in the northern part of Umatilla, Morrow, and 
Gilliam Counties (77). In 1975 about 20 percent of the 
acreage in Umatilla County was irrigated with water from 
the Columbia River. The remaining area was irrigated by 
water from deep aquifers. The use of this ancient water 
has had to be controlled to prevent a drop in the 
permanent water table. 


Physiography and Geology 


The survey area is within four major land resource 
areas: The Columbia Basin, Columbia Plateau, Palouse 
and Nez Perce Prairies (foothills of the Blue Mountains), 
and Northern Rocky Mountains (Blue Mountains). 

The soils of the Columbia Basin are in gently sloping 
areas on terraces. They formed in old alluvial deposits 
that have been reworked by wind. Elevation ranges from 
250 feet to about 1,500 feet. 

The soils of the Columbia Plateau are on hills, in 
gently sloping areas on terraces, and on steep hillslopes 
that are mantled by windblown silt. Elevation ranges 
from about 500 to 3,100 feet. 

The soils on the foothills of the Blue Mountains are in 
genily sloping areas on ridgetops and in very steep 
areas on hillslopes. The Columbia River Basin has been 
uplifted, folded, and dissected by streams. Elevation 
ranges from 1,500 to 4,500 feet. 

The soils of the Blue Mountains are in gently sloping 
areas on plateaus and ridgetops and in very steep areas 
on hillslopes. They are mainly in an area of uplifted 
basalt, characterized by remnant plateaus. Ash 
deposited during past volcanic activity in the Cascades 
has accumulated in some areas. Elevation ranges from 
3,000 to 5,200 feet. 

The Blue Mountains have divided the survey area into 
three watersheds, which eventually drain into the 
Columbia River. The Umatilla River drains about 75 
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percent of the survey area. The Walla Walla River 
watershed drains the northern part of the survey area, 
and the North Fork of the John Day River drains the 
southern part. 


Climate 
By the National Climatic Center, Asheville, North Carolina. 


The Rocky Mountains partly shield the survey area 
from strong arctic winds, so winters generally are not too 
severe, though cold. In summer winds from over the 
Pacific Ocean are partially blocked. Days are hot, but 
nights are fairly cool. Precipitation, except in 
mountainous areas, is scant in summer, but in many 
places it is adequate during the cooler parts of the year 
to produce nonirrigated small grain crops or range 
plants. The snowpack that accumulates at high 
elevations supplies irrigation water for intensive farming 
in some parts of the survey area. 

Table 1 gives data on temperature and precipitation 
for the survey area, as recorded at Hermiston and 
Pendleton, Oregon, for the period 1951-81 and at 
Meacham, Oregon, for the period 1951-75. Table 2 
shows probable dates of the first freeze in fall and the 
last freeze in spring. Table 3 provides data on length of 
the growing season. 

In winter the average temperatures at Hermiston, 
Meacham, and Pendleton are 35, 29, and 36 degrees F, 
respectively. The average daily minimum temperature is 
27 degrees at Hermiston, 23 degrees at Meacham, and 
29 degrees at Pendleton. The lowest temperature 
occurred at Hermiston on January 26, 1957, and is -31 
degrees. In summer the average temperature is 60 
degrees at Meacham and 71 degrees at both Hermiston 
and Pendleton. The average daily maximum temperature 
is 73 degrees at Meacham and 85 degrees at both 
Pendleton and Hermiston. The highest recorded 
temperature occurred at Hermiston on August 5, 1961, 
and at Pendleton on August 4, 1961, and is 113 
degrees. 

Growing degrees days, shown in table 1, are 
equivalent to heat units. During the month, growing 
degree days accumulate by the amount that the average 
temperature each day exceeds a base temperature (40 
degrees F). The normal monthly accumulation is used to 
schedule single or successive plantings of a crop 
between the last freeze in spring and the first freeze in 
fall. 

The total annual precipitation is 9 inches at Hermiston, 
33 inches at Meacham, and 12 inches at Pendleton. Of 
this, 30 percent usually falls in April through September, 
which includes the growing season for most crops. The 
heaviest 1-day rainfall during the period of record was 
3.36 inches at Hermiston on October 2, 1957. 
Thunderstorms occur on about 10 days each year, and 
most occur in summer. 


Average seasonal snowfall is 11 inches at Hermiston, 
146 inches at Meacham, and 18 inches at Pendleton. 
The greatest snow depth at any one time during the 
period of record was 50 inches at Meacham. On the 
average, Hermiston and Pendleton have 9 to 12 days 
with at least 1 inch of snow on the ground while 
Meacham has 65 days with at least 1 inch of snow on 
the ground, but the number of such days varies greatly 
from year to year. 

The average relative humidity in midafternoon is about 
55 percent. Humidity is higher at night, and the average 
at dawn is about 70 percent. The percentage of possible 
sunshine is 80 percent in summer and 25 percent in 
winter. The prevailing wind is from the southwest. 
Average windspeed is highest, 11 miles per hour, in 
spring. 


How This Survey Was Made 


This survey was made to provide information about the 
soils and miscellaneous areas in the survey area. The 
information includes a description of the soils and 
miscellaneous areas and their location and a discussion 
of their suitability, limitations, and management for 
specified uses. Soil scientists observed the steepness, 
length, and shape of the slopes; the general pattern of 
drainage; the kinds of crops and native plants; and the 
kinds of bedrock. They dug many holes to study the soil 
profile, which is the sequence of natural layers, or 
horizons, in a soil. The profile extends from the surface 
down into the unconsolidated material in which the soil 
formed. The unconsolidated material is devoid of roots 
and other living organisms and has not been changed by 
other biologic activity. 

The soils and miscellaneous areas in the survey area 
are in an orderly pattern that is related to the geology, 
landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is 
associated with a particular kind or segment of the 
landscape. By observing the soils and miscellaneous 
areas in the survey area and relating their position to 
specific segments of the landscape, a soil scientist 
develops a concept or model of how they were formed. 
Thus, during mapping, this model enables the soil 
scientist to predict with considerable accuracy the kind 
of soil or miscellaneous area at a specific location on the 
landscape. 

Individual soils on the landscape commonly merge 
gradually onto one another as their characteristics 
gradually change. To construct an accurate map, 
however, soil scientists must determine the boundaries 
between the soils. They can observe only a limited 
number of soil profiles. Nevertheless, these 
observations, supplemented by an understanding of the 
soil-vegetation-landscape relationship, are sufficient to 


verify predictions of the kinds of soil in an area and to 
determine the boundaries. 

Soil scientists recorded the characteristics of the soil 
profiles that they studied. They noted color, texture, size, 
and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other 
features that enable them to identify soils. After 
describing the soils in the survey area and determining 
their properties, the soil scientists assigned the soils to 
taxonomic classes (units). Taxonomic classes are 
concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes 
are used as a basis for comparison to classify soils 
systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly 
on the kind and character of soil properties and the 
arrangement of horizons within the profile. After the soil 
scientists classified and named the soils in the survey 
area, they compared the individual soils with similar soils 
in the same taxonomic class in other areas so that they 
could confirm data and assemble additional data based 
on experience and research. 

While the soil survey was in progress, samples of 
some of the soils in the area were collected for 
laboratory analyses and for engineering tests. Soil 
scientists interpreted the data from these analyses and 
tests as well as the field-observed characteristics and 
the soil properties to determine the expected behavior of 
the soils under different uses. Interpretations for all of 
the soils were field tested through observation of the 
soils in different uses and under different levels of 
management. Some interpretations were modified to fit 
local conditions, and some new interpretations were 
developed to meet local needs. Data were assembled 
from other sources, such as research information, 
production records, and field experience of specialists. 
For example, data on crop yields under defined levels of 
management were assembled from farm records and 
from field or plot experiments on the same kinds of soil. 

Predictions about soil behavior are based not only on 
soil properties but also on such variables as climate and 
biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from 
year to year. For example, soil scientists can state with a 
fairly high degree of probability that a given soil will have 
a high water table within certain depths in most years, 
but they cannot predict that a high water table will 
always be at a specific level in the soil on a specific 
date. 


After soil scientists located and identified the 
significant natural bodies of soil in the survey area, they 
drew the boundaries of these bodies on aerial 
photographs and identified each as a specific map unit. 
Aerial photographs show trees, buildings, fields, roads, 
and rivers, all of which help in locating boundaries 
accurately. 


Soil Survey Procedures 


Most of the survey area was mapped on preliminary 
field sheets at a scale of 1:15,840, and then the 
information was transferred to orthophotoquads at a 
scale of 1:20,000. Cultural features were transferred 
from U.S. Geological Survey 7.5-minute topographic 
maps. Hillslopes generally were determined from contour 
intervals on topographic maps. 

Transects were used to map level soils in areas 
without easily predictable patterns, such as those on 
flood plains and terraces of eolian sand. Tonal patterns 
on aerial photos were used to predict some preliminary 
soil delineations. The extent and composition of each 
map unit were determined with line intercept transects. 
The transect lines and field samples were taken at 
regular intervals, usually crossing several delineations on 
a single geomorphic surface. The minimum size 
delineation is about 5 acres for strongly contrasting soils. 
Spot symbols are used for areas of contrasting soils or 
miscellaneous areas that are less than 5 acres in size or 
are described as inclusions in the map unit description. 

In areas used for small grain-fallow and annual 
cropping, traverses were used to establish the soil- 
landform models used in soil mapping. Photo 
interpretation and field investigation were of an intensity 
sufficient to detect 40-acre areas that needed 
significantly different management if used as nonirrigated 
cropland. 

The specifications for mapping in the rangeland and 
woodland areas were similar. No transects were done, 
and only half as many landform traverses were made as 
in the cropland areas. The minimum size of most 
mapped areas is about 100 acres, although smaller 
areas were mapped where the soils are strongly 
contrasting. 

Slope estimates were made from topographic maps. 
Photo interpretation of tonal patterns was used to 
delineate many of the map units in the rangeland and 
woodland areas. Tree density was used to determine the 
location of highly productive volcanic ash soils in the 
woodland areas. 


General Soil Map Units 


The general soil map at the back of this publication 
shows broad areas that have a distinctive pattern of 
soils, relief, and drainage. Each map unit on the general 
soil map is a unique natural landscape. Typically, a map 
unit consists of one or more major soils or miscellaneous 
areas and some minor soils or miscellaneous areas. It is 
named for the major soils or miscellaneous areas. The 
soils or miscellaneous areas making up one unit can 
occur in other units but in a different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils or miscellaneous areas can be identified on 
the map. Likewise, areas that are not suitable can be 
identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one map unit differ from place to place 
in slope, depth, drainage, and other characteristics that 
affect management. 

The general map units in this survey have been 
grouped into general kinds of landscape for broad 
interpretive purposes. Each of the broad groups and the 
map units in each group are described in the following 
pages. 


Map Unit Descriptions 


Soils that formed in alluvium on flood plains and 
terraces 


This group consists of two map units. It makes up 
about 3 percent of the survey area. 


1. Powder-Umapine-Pedigo 


Deep, well drained to somewhat poorly drained soils that 
formed in silty alluvium; on flood plains and terraces 

This map unit has slopes of 0 to 3 percent. The native 
vegetation in areas not cultivated is grasses, shrubs, and 
forbs. Elevation is 500 to 900 feet. The mean annual 
precipitation is about 9 to 12 inches. The mean annual 
air temperature is 50 to 54 degrees F, and the average 
frost-free period is 160 to 195 days. 

This unit makes up about 1 percent of the survey area. 
It is about 37 percent Powder soils, 11 percent Umapine 
soils, and 8 percent Pedigo soils. Of minor extent are the 


rarely flooded Yakima and Esquaizel soils on flood plains 
and the Stanfield soils on terraces. 

The Powder soils are rarely flooded and well drained. 
They are on flood plains. The surface layer, subsoil, and 
substratum are silt loam. 

The Umapine soils are moderately well drained. They 
are on terraces. The surface layer is silt loam, the 
subsoil is very fine sandy loam, and the substratum is 
very fine sandy loam and silt loam. 

The Pedigo soils are rarely flooded and somewhat 
poorly drained. They are on flood plains. The surface 
layer and underlying material are silt loam. 

Most of this unit is used for irrigated crops such as 
alfalfa hay, corn, and small grain. 

The Powder and Umapine soils have few limitations. 
The Pedigo soils are limited by wetness and high content 
of sodium. 


2. Freewater-Hermiston-Xerofluvents 


Deep, excessively drained to somewhat poorly drained 
soils that formed in alluvium; on flood plains 


This map unit has slopes of 0 to 3 percent. The native 
vegetation in areas not cultivated is mainly grasses, 
shrubs, and forbs. It is deciduous and coniferous trees in 
areas that have a high water table. Elevation is 700 to 
2,000 feet. The mean annual precipitation is about 11 to 
30 inches, the mean annual temperature is 45 to 54 
degrees F, and the average frost-free period is 110 to 
195 days. 

This unit makes up about 2 percent of the survey area. 
It is about 23 percent Freewater soils, 19 percent 
Hermiston soils, and 15 percent Xerofluvents. Of minor 
extent are the rarely flooded Veazie soils, the Yakima 
and Onyx soils, and the Umapine soils on terraces. 

The Freewater soils are rarely flooded and somewhat 
excessively drained. They formed in alluvium. The 
surface layer is very cobbly loam, and the substratum is 
extremely gravelly sand. 

The Hermiston soils are rarely flooded and well 
drained. They formed in silty alluvium. The surface layer 
and subsoil are silt loam. 

Xerofluvents are frequently flooded and are somewhat 
poorly drained to excessively drained. They formed in 
alluvium. These soils vary in texture of the surface layer 
and rock fragment content. 


Most of this unit is used for irrigated crops such as 
tree fruit, alfalfa hay, and small grain. 

The Hermiston soils have few limitations. The 
Freewater soils are limited by a high content of rock 
fragments on the surface and in the profile, very rapid 
permeability, and low available water capacity. Cobbles 
on the surface interfere with tillage. The Xerofluvents are 
frequently flooded and are limited for most uses other 
than wildlife habitat and pasture. 


Soils that formed in eolian sand, loess, alluvium, and 
lacustrine sediment on terraces of the Columbia 
River 


This group consists of three map units. It makes up 
about 9 percent of the survey area. 


3. Quincy-Starbuck-Rock outcrop 


Deep and shallow, excessively drained and well drained 
soils that formed in eolian sand and loess, and Rock 
outcrop; on strath terraces 


This unit has slopes of 0 to 25 percent. The native 
vegetation in areas not cultivated is grasses, shrubs, and 
forbs. Elevation is 450 to 1,200 feet. The mean annual 
precipitation is about 8 to 10 inches. The mean annual 
air temperature is 52 to 54 degrees F, and the average 
frost-free period is 160 to 190 days. 

This unit makes up about 1 percent of the survey area. 
It is about 34 percent Quincy soils, 22 percent Starbuck 
soils, and 15 percent Rock outcrop. Of minor extent are 
the excessively drained Winchester and Quinton soils, 
the very steep Xeric Torriorthents, and the poorly 
drained Wanser soils in depressional areas. 

The Quincy soils are deep and excessively drained. 
They formed in eolian sand. The surface layer and 
substratum are fine sand and loamy fine sand. 

The Starbuck soils are shallow and well drained. They 
formed in eolian sand and loess. The surface layer is 
very fine sandy loam. The subsoil is fine sandy loam 
over bedrock. 

Rock outcrop consists of areas of exposed basalt 
intermingled with soils. 

Most of this unit is used as rangeland and pastureland. 
A few areas are used for recreational development. 
Some areas of the Starbuck soils are flood irrigated to 
increase production of forage. 

The main limitations for this unit are the hazard of soil 
blowing, depth to bedrock, steepness of slope, and low 
rainfall. In rangeland areas heavy use can significantly 
reduce forage production and increase the risk of soil 
blowing. 


4. Quincy-Winchester-Burbank 


Deep, excessively drained soils that formed in eolian 
sand and gravelly alluvium; on terraces 

This unit has slopes of 0 to 25 percent. The native 
vegetation in areas not cultivated is grasses, shrubs, and 
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forbs. Elevation is 300 to 1,500 feet. The mean annual 
precipitation is about 8 to 10 inches. The mean annual 
air temperature is 52 to 54 degrees F, and the average 
frost-free period is 160 to 190 days. 

This unit makes up about 4 percent of the survey area. 
It is about 46 percent Quincy soils, 15 percent 
Winchester soils, and 12 percent Burbank soils. Of minor 
extent are the poorly drained Wanser soils in 
depressional areas, the well drained Adkins soils, and 
areas of Dune land. 

The Quincy soils formed in eolian sand and gravelly 
alluvium. The surface layer and substratum are fine sand 
and loamy fine sand. Some areas have a gravelly 
substratum. 

The Winchester soils formed in eolian sand. The 
surface layer and substratum are sand. 

The Burbank soils formed in eolian sand and gravelly 
alluvium. The surface layer is loamy fine sand. The 
substratum is extremely gravelly sand. 

Most of this unit is used for irrigated crops such as 
corn, Irish potatoes, small grain, and alfalfa hay. Center 
pivot irrigation is most commonly used to provide light 
and frequent application of water and nutrients. Some 
areas are used for small grain-fallow cropping and as 
rangeland. 

The soils in this unit are limited by low natural fertility, 
low available water capacity, rapid permeability, and the 
hazard of soil blowing. Low rainfall is a limitation in areas 
of rangeland and nonirrigated cropland. 


5. Adkins-Sagehill-Quincy 


Deep, well drained and excessively drained soils that 
formed in eolian sand, gravelly alluvium, and lacustrine 
sediment; on terraces 


This unit has slopes of 0 to 25 percent. The native 
vegetation in areas not cultivated is mainly grasses, 
shrubs, and forbs. Elevation is 400 to 1,100 feet. The 
mean annual precipitation is about 8 to 10 inches. The 
mean annual air temperature is 52 to 54 degrees F, and 
the average frost-free period is 160 to 190 days. 

This unit makes up about 4 percent of the survey area. 
It is about 44 percent Adkins soils, 19 percent Sagehill 
soils, and 15 percent Quincy soils. Of minor extent are 
moderately deep Taunton soils on high terraces, 
Kimberly soils, and Xerofluvents on flood plains. 

The Adkins soils are well drained. They formed in 
eolian sand and gravelly alluvium. The surface layer, 
subsoil, and substratum are fine sandy loam. Some 
areas have a gravelly substratum. 

The Sagehill soils are well drained. They formed in 
lacustrine sediment mantled by eolian sand. The surface 
layer and subsoil are fine sandy loam. The substratum is 
very fine sandy loam and silt loam. 

The Quincy soils are excessively drained. They formed 
in eolian sand and gravelly alluvium. The surface layer 
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and substratum are fine sand and loamy fine sand. 
Some areas have a gravelly substratum. 

Most of this unit is used for irrigated crops such as 
corn, alfalfa hay, small grain, and Irish potatoes. Center 
pivot irrigation is most commonly used to provide light 
and frequent applications of water and nutrients. Some 
areas are used for small grain-fallow cropping and as 
rangeland. 

This unit is limited by low natural fertility, low available 
water capacity, and a hazard of soil blowing. Low rainfall 
is a limitation in areas of rangeland and nonirrigated 
cropland. 


Soils that formed in loess, lacustrine sediment, and 
alluvium on hills, terraces, fan terraces, and 
piedmonts 


This group consists of six map units. It makes up 
about 33 percent of the survey area. 


6. Shano-Burke 


Deep and moderately deep, well drained soils that 
formed in loess overlying lacustrine sediment and 
cemented alluvium; on fan terraces 

This unit has slopes of 1 to 40 percent. The native 
vegetation in areas not cultivated is grasses, shrubs, and 
forbs. Elevation is 650 to 1,500 feet. The mean annual 
precipitation is about 8 to 10 inches. The mean annual 
air temperature is 50 to 54 degrees F, and the average 
frost-free period is 150 to 170 days. 


This unit makes up about 6 percent of the survey area. 


It is about 69 percent Shano soils and 21 percent Burke 
soils. Of minor extent are the moderately deep Prosser 
soils, the shallow Lickskillet soils, and the Kimberly soils 
on flood piains. 

The Shano soils are deep. They formed in loess 
overlying lacustrine sediment. The surface layer is very 
fine sandy loam and coarse silt loam. The subsoil and 
substratum are coarse silt loam. 

The Burke soils are moderately deep. They formed in 
loess overlying cemented alluvium. The surface layer 
and subsoil are coarse silt loam. The substratum is silt 
loam over a hardpan. 

Most of this unit is used for small grain-fallow 
cropping. A few areas are used for irrigated crops such 
as corn, alfalfa hay, small grain, and Irish potatoes. 
Areas not cropped are used as rangeland. 

This unit is limited by the hazard of water erosion, low 
rainfall, and the hazard of soil blowing. The Burke soils 
are also limited by the depth to a hardpan. 


7. Ritzville 


Deep, well drained soils that formed in loess; on hills 


This unit has slopes of 0 to 50 percent. The native 
vegetation in areas not cultivated is grasses, shrubs, and 
forbs. Elevation is 900 to 1,900 feet. The mean annual 
precipitation is about 10 to 12 inches, the mean annual 


air temperature is 50 to 53 degrees F, and the frost-free 
period is 150 to 170 days. 

This unit makes up about 8 percent of the survey area. 
It is about 70 percent Ritzville soils. Of minor extent are 
the moderately deep Mikkalo soils, the shallow Lickskillet 
soils, the deep Nansene soils, and the moderately deep 
Willis soils. 

The Ritzville soils have a surface layer of very fine 
sandy loam and silt loam. The subsoil and substratum 
are silt loam. 

Most of this unit is used for small grain-fallow 
cropping. A few areas are used for irrigated crops such 
as corn, alfalfa hay, small grain, and potatoes. Areas not 
cropped are used as rangeland. 

The main limitations of this unit are low rainfall if 
nonirrigated crops are grown and the hazards of soil 
blowing and water erosion. 


8. Oliphant-Ellisforde 


Deep, well drained soils that formed in loess overlying 
lacustrine sediment; on terraces 


This unit has slopes of 0 to 25 percent. The native 
vegetation in areas not cultivated is grasses, shrubs, and 
forbs. Elevation is 500 to 1,500 feet. The mean annual 
precipitation is 8 to 16 inches, the mean annual air 
temperature is 50 to 54 degrees F, and the frost-free 
period is 135 to 190 days. 

This unit makes up about 1 percent of the survey area. 
It is about 36 percent Oliphant soils and 34 percent 
Ellisforde soils. Of minor extent are the eroded Oliphant 
and Ellisforde soils on shoulder slopes and the 
Esquatzel, Kimberly, Hermiston, and Freewater soils on 
flood plains. 

The Oliphant soils have a surface layer and subsoil of 
silt loam and a substratum of gravelly silt loam. 

The Ellisforde soils have a surface layer and subsoil of 
silt loam and a substratum of laminated silt. 

Most of this unit is used for irrigated crops such as 
small grain, peas, and alfalfa seed. Some areas are used 
for growing tree fruit and nonirrigated small grain. 

This unit is limited mainly by low rainfall in areas used 
for nonirrigated cropping and by the hazard of water 
erosion in the steeper areas. 


9. Walla Walla 


Deep, well drained, soils that formed in loess; on hills 


This unit has slopes of 1 to 40 percent. The native 
vegetation in areas not cultivated is grasses, shrubs, and 
forbs. Elevation is 1,000 to 2,300 feet. The mean annual 
precipitation is 12 to 15 inches, the mean annual air 
temperature is about 50 to 53 degrees F, and the frost- 
free period is 135 to 170 days. 

This unit makes up about 14 percent of the survey 
area. It is about 87 percent Walla Walla soils. Of minor 
extent are the moderately deep Anderly soils, the 


shallow Lickskillet soils, the deep Nansene soils, and the 
Hermiston soils on flood plains. 

The Walla Walla soils have a surface layer, subsoil, 
and substratum of silt loam. 

Most of this unit is used for small grain-fallow 
cropping. A few areas are used for irrigated crops such 
as alfalfa hay and small grain. Areas not cropped are 
used as rangeland. 

This unit is limited mainly by the hazard of water 
erosion in the steeper areas and by low rainfall in areas 
of nonirrigated cropland. 


10. Pilot Rock 


Moderately deep, well drained soils that formed in loess 
overlying cemented alluvium; on fan terraces 


This unit has slopes of 1 to 40 percent. The native 
vegetation in areas not cultivated is grasses, shrubs, and 
forbs. Elevation is 1,100 to 2,100 feet. The mean annual 
precipitation is 12 to 16 inches, the mean annual air 
temperature is 50 to 53 degrees F, and the frost-free 
period is 140 to 165 days. 

This unit makes up about 3 percent of the survey area. 
It is about 70 percent Pilot Rock soils. Of minor extent 
are Entic Durochrepts, shallow soils overlying cemented 
gravelly alluvium, deep McKay soils on alluvial fans, 
moderately deep Anderly soils, and deep Walla Walla 
soils on hills. 

The Pilot Rock soils have a surface layer and subsoil 
of silt loam over a hardpan. 

Most of the area within this unit is used for small grain- 
fallow cropping. Some areas are used for irrigated crops 
such as alfalfa hay and small grain. 

This unit is limited mainly by depth to a hardpan, low 
rainfall in areas of nonirrigated cropland, and the hazard 
of water erosion in the steeper areas. 


11. McKay 


Deep, well drained soils that formed in loess overlying 
old alluvium; on fan piedmonts 

This unit has slopes of 0 to 5 percent. The native 
vegetation in areas not cultivated is grasses, shrubs, and 
forbs. Elevation is 1,450 to 1,900 feet. The mean annual 
precipitation is 14 to 18 inches, the mean annual air 
temperature is 48 to 52 degrees F, and the frost-free 
period is 140 to 160 days. 

This unit makes up about 1 percent of the survey area. 
It is 95 percent McKay soils. Of minor extent are the 
Hermiston and Veazie soils on flood plains. 

The McKay soils have a surface layer of silt loam. The 
subsoil is silty clay loam, and the substratum is gravelly 
silt loam and gravelly loam. 

Nearly all of this unit is used for small grain-fallow 
cropping. 

This unit is limited mainly by a slowly permeable 
subsoil, low rainfall in areas of nonirrigated cropland, and 
the hazard of water erosion. 
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Soils that formed in loess, colluvium, and alluvium 
on hills 


This group consists of two map units. it makes up 
about 10 percent of the survey area. 


12. Condon-Lickskillet 


Moderately deep and shallow, well drained soils that 
formed in loess and colluvium; on ridges and hillslopes 


This unit has slopes of 1 to 70 percent. The native 
vegetation in areas not cultivated is grasses, shrubs, and 
forbs. Elevation is 1,100 to 2,400 feet. The mean annual 
precipitation is 10 to 14 inches, the mean annual air 
temperature is 47 to 52 degrees F, and the frost-free 
period is 125 to 165 days. 

This unit makes up about 4 percent of the survey area. 
It is about 55 percent Condon soils and 18 percent 
Lickskillet soils. Of minor extent are the very shallow 
Bakeoven and Condon soils on ridges, the deep 
Nansene and Cantala soils, and Kimberly soils on flood 
plains. 

The Condon soils are moderately deep. They formed 
in loess on ridges. The surface layer and subsoil are silt 
loam over basalt. 

The Lickskillet soils are shallow. They formed in loess 
and colluvium on hillslopes. The surface layer is very 
stony loam. The subsoil is very gravelly loam over basalt. 

Most of this unit is used for small grain-fallow cropping 
and as rangeland. 

The main limitations are depth to bedrock, steepness 
of slope in some areas, low rainfall in areas of 
nonirrigated cropland, and the hazard of water erosion. 


13. Morrow-Lickskillet 


Moderately deep and shallow, well drained soils that 
formed in loess, colfuvium, and alluvium; on ridges and 
hillslopes 

This unit has slopes of 1 to 70 percent. The native 
vegetation in areas not cultivated is grasses, shrubs, and 
forbs. Elevation is 2,000 to 3,100 feet. The mean annual 
precipitation is 13 to 16 inches, the mean annual air 
temperature is 46 to 50 degrees F, and the frost-free 
period is 110 to 150 days. 

This unit makes up about 6 percent of the survey area. 
It is about 60 percent Morrow soils and 17 percent 
Lickskillet soils. Of minor extent are the very shallow 
Bakeoven and Morrow soils on ridges, the deep Cantala 
soils, the moderately deep Wrentham soils, the deep 
Rugg soils on terraces, and the deep Hermiston soils on 
flood piains. 

The Morrow soils are moderately deep. They formed in 
loess and old alluvium on ridges. The surface layer is silt 
loam, the subsoil is silty clay loam, and the substratum is 
silt loam and silty clay loam over basalt. 

The Lickskillet soils are shallow. They formed in loess 
and colluvium on hillslopes. The surface layer is very 
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stony loam, and the subsoil is very gravelly loam over 
basalt. 

Most of this unit is used for small grain-fallow cropping 
and as rangeland. 

The main limitations are the depth to bedrock, 
steepness of slope in some areas, low rainfall for 
nonirrigated cropping, and the hazard of water erosion. 


Soils that formed in loess, residuum, and colluvium 
on the foothills of the Blue Mountains 


This group consists of four map units. It makes up 
about 20 percent of the survey area. 


14. Athena 


Deep, well drained soils that formed in loess; on hills 


This unit has slopes of 1 to 12 percent. The native 
vegetation in areas not cultivated is grasses, shrubs, and 
forbs. Elevation is 1,500 to 2,300 feet. The mean annual 
precipitation is 15 to 20 inches, the mean annual air 
temperature is 48 to 52 degrees F, and the frost-free 
period is 130 to 190 days. 

This unit makes up about 4 percent of the survey area. 
It is about 82 percent Athena soils. Of minor extent are 
the deep Mondovi and Pedigo soils on flood plains and 
the moderately deep Waha soils. 

The Athena soils have a surface layer, subsoil, and 
substratum of silt loam. 

Most of this unit is used for annual cropping of small 
grain and peas. Α few areas are used for irrigated crops 
Such as alfalfa hay, small grain, and row crops. The main 
limitation is the hazard of water erosion in the steeper 
areas. 


15. Gwin-Gurdane-Rockly 


Very shallow to moderately deep, well drained soils that 
formed in loess, residuum, and colluvium; on hills and 
ridges 

This unit has slopes of 0 to 70 percent. The native 
vegetation in areas not cultivated is grasses, shrubs, and 
forbs. Elevation is 1,600 to 4,500 feet. The mean annual 
precipitation is 16 to 25 inches, the mean annual air 
temperature is 45 to 49 degrees F, and the frost-free 
period is 100 to 150 days. 

This unit makes up about 6 percent of the survey area. 
It is about 29 percent Gwin soils, 13 percent Gurdane 
Soils, and 10 percent Rockly soils. Of minor extent are 
the shallow Gwinly soils, the deep Bowlus soils, the 
moderately deep Buckcreek soils, Umatilla soils, and 
deep Kahler soils. 

The Gwin soils are shallow. They formed in loess, 
residuum, and colluvium in areas on hillslopes. The 
surface layer is very cobbly silt loam, and the subsoil is 
very cobbly silty clay loam over basalt. 

The Gurdane soils are moderately deep. They formed 
in loess and residuum on ridges and hills. The surface 


layer is silty clay loam. The subsoil is silty clay loam and 
very cobbly clay over basalt. 

The Rockly soils are very shallow. They formed in 
loess and residuum on ridges. The surface layer and 
substratum are very cobbly loam over basalt. 

Most of this unit is used as rangeland. A few areas are 
used for small grain-fallow cropping. 

The main limitations are steepness of slope, depth to 
bedrock, rock fragment content, and the slow 
permeability of the subsoil. 


16. Waha-Palouse-Gwin 


Shallow to deep, well drained soils that formed in loess, 
residuum, and colluvium; on ridges and hills 


This unit has slopes of 1 to 70 percent. The native 
vegetation in areas not cultivated is grasses, shrubs, 
forbs, and scattered deciduous and coniferous trees. 
Elevation is 1,600 to 3,700 feet. The mean annual 
precipitation is 18 to 25 inches, the mean annual air 
temperature is 46 to 51 degrees F, and the frost-free 
period is 115 to 160 days. 

This unit makes up about 4 percent of the survey area. 
It is about 26 percent Waha soils, 20 percent Palouse 
soils, and 20 percent Gwin soils. Of minor extent are 
shallow Gwinly soils, Umatilla soils, deep Kahler and 
Bowlus soils, very shallow Rockly and Waha soils on 
ridgetops, and Veazie and Mondovi soils on flood plains 
(fig. 1). 

The Waha soils are moderately deep. They formed in 
loess and residuum on ridges and hills. The surface layer 
is silty clay loam, and the subsoil is silty clay loam and 
gravelly silty clay loam over basalt. 

The Palouse soils are deep. They formed in loess on 
hills. The surface layer and subsoil are silt loam. 

The Gwin soils are shallow. They formed in loess, 
residuum, and colluvium on hillslopes. The surface layer 
is very cobbly silt loam. The subsoil is very cobbly silty 
clay loam over basalt. 

This unit is used for annual cropping of small grain and 
peas and as rangeland. 

The main limitations are steepness of slope, depth to 
bedrock, rock fragment content in some areas, and the 
hazard of water erosion. 


17. Gurdane-Gwinly 


Moderately deep and shallow, well drained soils that 
formed in loess, residuum, and colluvium; on ridges and 
hillslopes 

This unit has slopes of 0 to 45 percent. The native 
vegetation in areas not cultivated is grasses, shrubs, and 
forbs. Elevation is 1,600 to 4,500 feet. The mean annual 
precipitation is 16 to 25 inches, the mean annual air 
temperature is 45 to 49 degrees F, and the frost-free 
period is 100 to 130 days. 
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Figure 1.—Pattern of soils and parent material in general soil map unit 16. 


This unit makes up about 6 percent of the survey area. the moderately deep Buckcreek soils, the very shallow 
It is about 48 percent Gurdane soils and 19 percent Rockly soils, and the deep Tutuilla soils in basins. 
Gwinly soils. Of minor extent are the shallow Gwin soils, The Gurdane soils are moderately deep. They formed 


in loess and residuum on ridges and hillslopes. The 
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surface layer is silty clay loam, and the subsoil is silty 
clay loam and very cobbly clay over basalt. 

The Gwinly soils are shatlow. They formed in loess, 
residuum, and colluvium in steep areas on hillslopes. 
The surface layer is very cobbly silt loam, and the 
subsoil is very cobbly silty clay loam and clay over 
basalt. 

Most of this unit is used for small grain-fallow cropping 
and as rangeland. 

The main limitations are the depth to bedrock, the 
slow permeability of the subsoil, steepness of slope in 
some areas, and the hazard of water erosion. 


Soils that formed in loess, volcanic ash, and 
residuum on plateaus and hills of the Blue Mountains 


This group consists of three map units. It makes up 
about 13 percent of the survey area. 


18. Cowsly-Thatuna 


Deep, moderately well drained soils that formed in loess 
and residuum; on plateaus 


This unit has slopes of 1 to 20 percent. The native 
vegetation in areas not cultivated is grasses, shrubs, and 
forbs and an overstory of coniferous trees. Elevation is 
2,400 to 4,000 feet. The mean annual precipitation is 18 
to 30 inches, the mean annual air temperature is 42 to 
48 degrees F, and the frost-free period is 60 to 130 
days. 

This unit makes up about 1 percent of the survey area. 
It is about 45 percent Cowsly soils and 18 percent 
Thatuna soils. Of minor extent are the shallow Gwin soils 
and the deep Umatilla and Kahler soils. 

The Cowsly soils have a surface layer of silt loam, a 
subsoil of silty clay loam, and a buried subsoil of silty 
clay. 

The Thatuna soils have a surface layer of silt loam 
and a buried subsoil of silty clay loam. 

Most of this unit is used for annual cropping of small 
grain and peas. Some areas are used for hay and 
pasture. A few areas are used for timber production. 

This unit is limited by a perched water table in spring, 
slow permeability of the subsoil, and the hazard of water 
erosion. 


19. Tolo-Klicker 


Deep and moderately deep, well drained soils that 
formed in volcanic ash, loess, and residuum; on plateaus 
and hillslopes 

This unit has slopes of 2 to 40 percent slopes. The 
native vegetation is grasses, shrubs, and forbs with an 
overstory of coniferous trees. Elevation is 3,000 to 5,000 
feet. The mean annual precipitation is 17 to 45 inches, 
the mean annual air temperature is 40 to 45 degrees F, 
and the frost-free period is 30 to 100 days. 

This unit makes up about 7 percent of the survey area. 
It is about 62 percent Tolo soils and 12 percent Klicker 
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soils. Of minor extent are the moderately deep Albee 
Soils, the shallow Anatone soils, the very shallow Bocker 
soils, the deep Umatilla and Kahler soils, the deep, 
moderately well drained Cowsly soils, and Helter soils. 

The Tolo soils are deep. They formed in volcanic ash 
over a buried soil. The surface layer, subsoil, and buried 
subsoil are silt loam. 

The Klicker soils are moderately deep. They formed in 
loess and residuum. The surface layer is silt loam and 
very stony silt loam, and the subsoil is very cobbly silty 
clay loam over basalt. 

Most of this unit is used for timber production and 
livestock grazing. 

This unit is limited by the hazards of soil compaction, 
soil displacement, and water erosion. In addition, the 
Klicker soils are limited by depth to bedrock and rock 
fragment content. 


20. Anatone-Klicker-Tolo 


Shallow to deep, well drained soils that formed in loess, 
residuum, and volcanic ash; on plateaus and hillslopes 


This unit has slopes of 2 to 40 percent. The native 
vegetation is grasses, shrubs, and forbs. The Klicker 
soils have an overstory of coniferous trees. Elevation is 
3,000 to 5,000 feet. The mean annual precipitation is 17 
to 30 inches, the mean annual air temperature is 40 to 
45 degrees F, and the frost-free period is 30 to 100 
days. 

This unit makes up about 5 percent of the survey area. 
It is about 30 percent Anatone soils, 26 percent Klicker 
soils, and 16 percent Tolo soils. Of minor extent are the 
moderately deep Albee soils, the deep Hankins soils on 
terraces, and the Umatilla and Kahler soils. 

The Anatone soils are shallow. They formed in loess 
and residuum. The surface layer is very cobbly silt loam, 
and the subsoil is extremely cobbly loam over basalt. 

The Klicker soils are moderately deep. They formed in 
loess and residuum. The surface layer is silt loam and 
very stony silt loam, and the subsoil is very cobbly silty 
clay loam over basalt. 

The Tolo soils are deep. They formed in volcanic ash 
over a buried soil. The surface layer, subsoil, and buried 
subsoil are silt loam. 

Most of this unit is used for livestock grazing. A few 
areas are used for timber production. 

This unit is limited by the hazards of soil compaction 
and water erosion. In addition, the Anatone and Klicker 
soils are limited by depth to bedrock and rock fragment 
content. 


Soils that formed in loess and tuffaceous sediment 
on terraces of the Blue Mountains 


This group consists of one map unit. It makes up 
about 3 percent of the survey area. 
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21. Bridgecreek-Hankins 


Moderately deep and deep, well drained soils that 
formed in loess overlying tuffaceous sediment; on 
terraces 


This unit has slopes of 1 to 35 percent. The native 
vegetation is grasses, shrubs, and forbs. The Hankins 
soils have an overstory of coniferous trees. Elevation is 
3,300 to 4,300 feet. The mean annual precipitation is 15 
to 25 inches, the mean annual air temperature is 40 to 
45 degrees F, and the frost-free period is 50 to 100 
days. 

This unit makes up about 3 percent of the survey area. 
It is about 50 percent Bridgecreek soils and 20 percent 
Hankins soils. Of minor extent are the poorly drained and 
moderately well drained Silvies and Winom soils in 
basins, the moderately deep Klicker soils, the deep Tolo 
soils, and the very shallow Bocker soils. 

The Bridgecreek soils are moderately deep. The 
surface layer is silt loam, the subsoil is silty clay loam 
over clay, and the substratum is tuffaceous sediment. 

The Hankins soils are deep. The surface layer is silt 
loam, the subsoil is silty clay loam over clay, and the 
substratum is clay loam over tuffaceous sediment. 

Most of this unit is used as rangeland. A few areas are 
used for timber production. This unit is limited mainly by 
the slow permeability of the subsoil and substratum and 
the hazards of soil displacement, soil compaction, and 
water erosion. 


Soils that formed in loess, colluvium, and residuum 
on hills of the Blue Mountains 


This group consists of one map unit. It makes up 
about 9 percent of the survey area. 


22. Gwin-Umatilla-Kahler 


Shallow and deep, well drained soils that formed in 
colluvium, residuum, and loess; on hillslopes 

This unit has slopes of 35 to 70 percent. The native 
vegetation is grasses, shrubs, and forbs with an 
overstory of coniferous trees. Elevation is 2,000 to 5,000 
feet. The mean annual precipitation is 15 to 45 inches, 
the mean annual air temperature is 40 to 47 degrees F, 
and the frost-free period is 30 to 120 days. 

This unit makes up about 9 percent of the survey area. 
It is about 35 percent Gwin soils, 18 percent Umatilla 
soils, and 10 percent Kahler soils. Of minor extent are 
the moderately deep Klicker and Buckcreek soils, the 
deep Tolo soils, and Xerofluvents on flood plains. 

The Gwin soils are shallow. They formed in colluvium, 
residuum, and loess on south-facing slopes. The surface 
layer is very cobbly silt loam, and the subsoil is very 
cobbly silty clay loam over basalt. 

The Umatilla soils are deep. They formed in colluvium 
and loess on north-facing slopes. The surface layer is 
loam, and the subsoil is very cobbly clay loam. 
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The Kahler soils are deep. They formed in colluvium 
and loess on north-facing slopes. The surface layer is silt 
loam, and the subsoil is silty clay loam and cobbly silty 
clay loam. 

Most of this unit is used for timber production and as 
rangeland. 

The main limitations are the steepness of slope, depth 
to bedrock, rock fragment content, and the hazards of 
soil displacement, soil compaction, and water erosion. 


Broad Land Use Considerations 


The general soil map units can be roughly divided 
according to several agricultural uses. These include 
irrigated cropping, small grain-fallow cropping, annual 
cropping, rangeland, and woodland (fig. 2). 

The main limitations for agricultural uses are low 
rainfall in areas of nonirrigated cropland, depth to 
bedrock or a cemented pan, hazard of flooding, 
droughtiness, hazard of soil blowing, hazard of water 
erosion, and steepness of slope. Nearly half of the 
survey area is used for cultivated crops. The rest is 
mainly rangeland and woodland. Only a small part of the 
survey area is used for urban development. Much of the 
survey area has good potential for many different kinds 
of wildlife habitat and recreational uses. 

The sandy soils in general soil map units 3, 4, and 5 
generally are not suited to nonirrigated cropping because 
of low available water capacity and low rainfall. Units 4 
and 5 make up about 8 percent of the survey area. They 
are limited for irrigated cropping by low natural fertility, 
low available water capacity, rapid permeability, and a 
high hazard of soil blowing. Because of the high water 
intake rate of the soils in these units, they commonly are 
irrigated by center pivot systems. 

Most of the soils of the Columbia Plateau that are 
irrigated, such as those in general soil map units 1 and 
2, are on flood plains. The soils in these units have 
contrasting uses and limitations. In unit 1, the Powder 
and Pedigo soils occur in the Echo Meadow area and 
along the Umatilla River and Butter Creek flood plains. 
The Pedigo soils are limited by a seasonal high water 
table and high content of sodium. They are used for hay 
and pasture. The Powder soils have few limitations and 
are used for irrigated crops. 

In map unit 2, the Freewater soils in the Milton- 
Freewater area are used for fruit tree orchards. These 
soils are limited by a large number of rock fragments on 
the surface and in the soil, rapid permeability, and low 
available water capacity. The cobbles on the surface of 
the Freewater soils interfere with normal tillage 
operations. The Hermiston soils and Xerofluvents in unit 
2 are on flood plains throughout the survey area. The 
Hermiston soils have few limitations and are used for 
irrigated crops. The Xerofluvents are frequently flooded 
and are limited for development. 
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Figure 2.—Map of broad land uses of the survey area. 
Unit 8 is on old terraces above the flood plain in the Most small grain-fallow cropping is conducted in map 
Milton-Freewater area. This unit is used for irrigated units 6, 7, 8, 9, 10, 11, 12, and 13, on the Columbia 


crops and has few limitations for this use. Plateau. The highest yields are obtained in the deep 
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loess area north of Pendleton. The largest of the map 
units in this area is unit 9, which makes up about 13 
percent of the survey area. Units 12 and 13 include 
rangeland soils on steep, south-facing hillsides. Because 
of low rainfall, a small grain-fallow cropping system is 
used on the Columbia Plateau to conserve soil moisture. 
Water erosion is a hazard on most of the soils on the 
Columbia Plateau. 

Annual cropping is practiced in general map units 14, 
16, and 18, in the northeastern part of the survey area 
and on the foothills of the Blue Mountains. Unit 14 is 
annually cropped and has few limitations. Even under 
nonirrigated conditions, this unit can be as productive as 
many of the soils that are irrigated in the survey area. 
Other areas used for annual cropping include units 16 
and 18. Unit 16 is an area of steep slopes, where depth 
of loess varies with aspect. The soils in unit 18 have a 
perched water table in spring and a slowly permeable 
subsoil. 

Map units 15 and 17, which are in the foothills of the 
Blue Mountains, are predominantly rangeland. Both of 
these units are limited for agricultural use by depth to 
bedrock, rock fragment content, slowly permeable 
subsoil, and steepness of slope. 

General soil map units 19, 20, 21, and 22 include deep 
soils that receive sufficient rainfall to support coniferous 
trees. About 15 percent of the survey area supports 
commercial woodland; some of the potentially most 
productive timbered soils are in the Tollgate and 
Meacham areas. Unit 19 is used primarily for timber 
production, but some areas of woodland are grazed. The 
deep Tolo soils have few limitations and are among the 
more productive timbered soils in the Blue Mountains. 
The moderately deep Klicker soils are limited by 
restricted soil depth and rock fragment content. Most 
timbered soils are susceptible to soil compaction and 
displacement by harvesting equipment. Water erosion is 
a hazard in areas where the plant cover has been 
removed. 

General soil map units 20 and 21 are predominantly 
rangeland. These units are in the Ukiah area. The 
Anatone soils in unit 20 are shallow rangeland soils. The 
Bridgecreek soils are moderately deep rangeland soils 
that are limited by a slowly permeable subsoil. The 


Hankins soils are forested and are limited by a slowly 
permeable subsoil and substratum. 

In general soil map unit 22, the deep Umatilla and 
Kahler soils are forested and are on north-facing 
hillsides. The shallow Gwin soils are used as rangeland 
and are on south-facing hillsides. Unit 22 is limited by 
steepness of slope and depth to bedrock. 

Less than 0.25 percent of the survey area is classified 
as urban or built-up land, most of which is in the 
Hermiston, Pendleton, and Milton-Freewater areas. Many 
of the limitations for urban development are similar to 
those for agricultural use. Agricultura! soils do not always 
make the best foundation material or fill for 
embankments, díkes, and levees. Foundation strength, 
slippage, frost action, seepage, and piping limitations 
apply on most of the soils. Detailed mapping should be 
used to determine the specific limitations within an area. 
Many of these limitations can be overcome by design. 

The sandy soils in the Columbia Basin are limited by a 
hazard of soil blowing, seepage, and piping. The loess 
soils on the Columbia Plateau generally have low 
strength for foundation and roadfill material, high frost 
action potential, and seepage and piping limitations. 
Because of slope, many soils in the Columbia Basin and 
Plateau areas are limited for urban development. 

Generally, the soils on the foothills of the Blue 
Mountains and on the Blue Mountains are limited for 
urban development by steepness of slope, low strength, 
and moderate to high shrink-swell potential. 

Recreational development on the soils in the survey 
area is limited by many of the same restrictive features 
as those that limit agricultural and urban development. 
Recreational activities such as hunting are related to the 
Suitability of the soils as habitat for woodland, rangeland, 
and wetland wildlife. 

The potential native plant community determines the 
wildlife habitat suitability rating. The droughty soils of the 
Columbia Basin have fair to poor suitability for rangeland 
wildlife habitat. Generally, the rangeland habitat on the 
soils of the Columbia Plateau and the foothills of the 
Blue Mountains is good. Grazeable woodland areas of 
the Blue Mountains have good suitability for rangeland 
and woodland habitat. Soils that have a seasonal high 
water table generally have fair suitability for wetland 
habitat. 


Detailed Soil Map Units 


The map units delineated on the detailed maps at the 
back of this survey represent the soils or miscellaneous 
areas in the survey area. The map unit descriptions in 
this section, along with the maps, can be used to 
determine the suitability and potential of a unit for 
specific uses. They also can be used to plan the 
management needed for those uses. More information 
on each map unit is given under “Use and Management 
of the Soils.” 

A map unit delineation on a map represents an area 
dominated by one or more major kinds of soil or 
miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant 
soils or miscellaneous areas. Within a taxonomic class 
there are precisely defined limits for the properties of the 
soils. On the landscape, however, the soils and 
miscellaneous areas are natural phenomena, and they 
have the characteristic variability of all natural 
phenomena. Thus, the range of some observed 
properties may extend beyond the limits defined for a 
taxonomic class. Areas of soils of a single taxonomic 
class rarely, if ever, can be mapped without including 
areas of other taxonomic classes. Consequently, every 
map unit is made up of the soils or miscellaneous areas 
for which it is named and some “included” areas that 
belong to other taxonomic classes. 

Most included soils have properties similar to those of 
the dominant soil or soils in the map unit, and thus they 
do not affect use and management. These are called 
noncontrasting, or similar, inclusions. They may or may 
not be mentioned in the map unit description. Other 
included soils and miscellaneous areas, however, have 
properties and behavior divergent enough to affect use 
or to require different management. These are called 
contrasting, or dissimilar, inclusions. They generally are 
in small areas and could not be mapped separately 
because of the scale used. Some small areas of strongly 
contrasting soils or miscellaneous areas are identified by 
a special symbol on the maps. The included areas of 
contrasting soils or miscellaneous areas are mentioned 
in the map unit descriptions. A few included areas may 
not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the 
pattern was so complex that it was impractical to make 
enough observations to identify all the soils and 
miscellaneous areas on the landscape. 


The presence of included areas in a map unit in no 
way diminishes the usefulness or accuracy of the data. 
The objective of mapping is not to delineate pure 
taxonomic classes but rather to separate the landscape 
into segments that have similar use and management 
requirements. The delineation of such landscape 
segments on the map provides sufficient information for 
the development of resource plans, but if intensive use 
of small areas is planned, onsite investigation to 
precisely define and locate the soils and miscellaneous 
areas is needed. 

An identifying symbol precedes the map unit name in 
the map unit descriptions. Each description includes 
general facts about the unit and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil seríes. Except for differences in texture of the 
surface layer or of the underlying layers, all the soils of a 
series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the underlying layers. They also can differ in 
slope, stoniness, salinity, wetness, degree of erosion, 
and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into so// 
phases. Most of the areas shown on the detailed soil 
maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Walla Walla silt loam, 1 to 7 
percent slopes, is one of several phases in the Walla 
Walla series. 

Some map units are made up of two or more major 
soils or miscellaneous areas. These map units are 
complexes or associations. 

A complex consists of two or more soils or 
miscellaneous areas in such an intricate pattern or in 
such small areas that they cannot be shown separately 
on the maps. The pattern and proportion of the soils or 
miscellaneous areas are somewhat similar in all areas. 
Condon-Bakeoven complex, 2 to 20 percent slopes, is 
an example. 

An association is made up of two or more 
geographically associated soils or miscellaneous areas 
that are shown as one unit on the maps. Because of 
present or anticipated uses of the map units in the 
Survey area, it was not considered practical or necessary 
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to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or 
miscellaneous areas are somewhat similar. Tolo-Klicker 
association, 3 to 15 percent slopes, is an example. 

This survey includes miscellaneous areas. Such areas 
have little or no soil material and support little or no 
vegetation. Rock outcrop is an example. 

Table 4 gives the acreage and proportionate extent of 
each map unit. Other tables (see "Summary of Tables") 
give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils or 
miscellaneous areas. 


Map Unit Descriptions 


1B—Adkins fine sandy loam, 0 to 5 percent slopes. 
This deep, well drained soil is on strath terraces of the 
Columbia River. It formed in eolian sand. Elevation is 
250 to 1,100 feet. The average annual precipitation is 8 
to 10 inches, the average annual air temperature is 52 to 
54 degrees F, and the average frost-free period is 160 to 
190 days. 

Typically, the surface layer is brown fine sandy loam 
about 4 inches thick. The subsoil is pale brown fine 
sandy loam about 8 inches thick. The substratum to a 
depth of 60 inches or more is light brownish gray and 
pale brown fine sandy loam. 

Included in this unit are small areas of Adkins, gravelly 
substratum, soils; Adkins, wet, soils; and Quincy and 
Taunton soils. Also included are small areas of soils that 
are similar to this Adkins soil but have a substratum of 
loamy fine sand below a depth of 40 inches and Adkins 
soils that have slopes of 5 to 20 percent. Included areas 
make up about 25 percent of the total acreage. 

Permeability of this Adkins soil is moderate. Available 
water capacity is about 8 to 11 inches. Effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is moderate. 

Most areas of this unit are used for irrigated crops 
such as Irish potatoes, small grain, corn for grain and 
silage, and alfalfa hay. Among the other crops grown are 
mint, watermelons, and asparagus. Some areas are used 
for nonirrigated small grain, pasture, homesite 
development, rangeland, and wildlife habitat. 

This unit is suited to irrigated crops. It is limited mainly 
by low natural fertility and the moderate hazard of soil 
blowing. 

Furrow, border, corrugation, and sprinkler irrigation 
systems are suited to this unit. If furrow or corrugation 
irrigation is used, water should be applied at frequent 
intervals and runs should be short. To avoid 
overirrigating and leaching of plant nutrients, applications 
of irrigation water should be adjusted to the available 
water capacity, the water intake rate, and the crop 
needs. Because the soil in this unit is droughty, 
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applications of irrigation water should be light and 
frequent. Use of pipe, ditch lining, or drop structures in 
irrigation ditches facilitates irrigation and reduces ditch 
erosion (fig. 3). 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes 4 or 5 years of alfalfa hay 
and 3 or 4 years of small grain, corn, or potatoes. 
Maintaining crop residue on or near the surface reduces 
runoff, reduces soil blowing, and helps to maintain soil 
tilth. 

Practices that can be used to reduce soil blowing are 
establishing windbreaks, growing winter cover crops, 
using minimum tillage, properly timing irrigation, keeping 
the soil rough and cloddy when it is not protected by 
plant cover, and conducting tillage and other farming 
operations at right angle to the prevailing wind. Blowout 
areas can be treated by disking in straw and seeding 
adapted grasses. If irrigation is used, most climatically 
adapted trees and shrubs can be grown for windbreaks. 
Among the trees and shrubs that are suitable are 
Lombardy poplar, Rocky Mountain juniper, and Peking 
cotoneaster. 

If this unit is used for nonirrigated crops, the main 
limitations are the moderate hazard of soil blowing and 
low rainfall. Because precipitation is not sufficient for 
annual cropping, a cropping system that includes small 
grain and summer fallow is most suitable. 

Leaving crop residue on or near the surface helps to 
conserve moisture, maintain tilth, and control soil 
blowing. Other practices that can be used to control soil 
blowing and conserve moisture include seeding early in 
fall, performing minimum tillage, and stripcropping. 

If this unit is used for pasture, proper stocking rates 
and pasture rotation help to keep the pasture in good 
condition. Grazing when the soil is too moist can result 
in compaction of the surface layer, poor tilth, or 
excessive erosion. 

Border, corrugation, and sprinkler irrigation systems 
are suited to this unit. Water should be applied in 
amounts large enough to wet the root zone but small 
enough to minimize the leaching of plant nutrients. 

The potential plant community on this unit is mainly 
needleandthread, bluebunch wheaigrass, and big 
sagebrush. The production of forage is limited by low 
rainfall and low natural fertility. 

if the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. Because 
the soil in this unit is susceptible to displacement when 
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Figure 3.—Lined irrigation ditches reduce seepage and water loss on Adkins fine sandy loam, 0 to 5 percent slopes. 


dry, grazing should be done when the soil is moist to Management practices suitable for use on this unit are 

minimize soil blowing and damage to forage plants. In proper grazing use, deferred grazing, a planned grazing 

generai, winter is the best season for grazing. system, and brush management. Brush management 
Rangeland seeding is suitable if the rangeland is in improves deteriorated areas of rangeland that are 

poor condition. The main limitations for seeding are the producing more woody shrubs than were present in the 

moderate hazard of soil blowing and low rainfall. The potential plant community. Areas where brush is 

plants selected for seeding should meet the seasonal managed by prescribed burning or by chemical or 

requirements of livestock or wildlife, or both. mechanical methods may be subject to a greater risk of 


erosion. This unit is limited for livestock watering ponds 
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and other water impoundments because of the seepage 
potential. 

Population growth has resulted in increased 
construction of homes on this unit. The main limitations 
are low rainfall and the moderate hazard of soil blowing. 

Excavation for houses and access roads in places 
exposes material that is highly susceptible to soil 
blowing. Revegetating disturbed areas around 
construction sites as soon as feasible helps to control 
soil blowing. 

If the density of housing is high, community sewage 
systems are needed to prevent contamination of water 
supplies as a result of seepage from onsite sewage 
disposal systems. 

In summer, irrigation is needed for lawn grasses, 
shrubs, vines, shade trees, and ornamental trees. Plant 
cover can be established and maintained through proper 
fertilizing, seeding, mulching, and shaping of the slopes. 


1C—Adkins fine sandy loam, 5 to 25 percent 
slopes. This deep, well drained soil is on strath terrace 
scarps of the Columbia River. It formed in eolian sand. 
Elevation is 250 to 1,100 feet. The average annual 
precipitation is 8 to 10 inches, the average annual air 
temperature is 52 to 54 degrees F, and the average 
frost-free period is 160 to 190 days. 

Typically, the surface layer is brown fine sandy loam 
about 4 inches thick. The subsoil is pale brown fine 
sandy loam about 8 inches thick. The substratum to a 
depth of 60 inches or more is light brownish gray and 
pale brown fine sandy loam. 

Included in this unit are small areas of Adkins, gravelly 
substratum, soils and Quincy and Taunton soils. Also 
included are small areas of soils that are similar to this 
Adkins soil but have a substratum of loamy fine sand 
below a depth of 40 inches and Adkins soils that have 
slopes of 25 to 40 percent or 0 to 5 percent. Included 
areas make up about 25 percent of the total acreage. 

Permeability of this Adkins soil is moderate. Available 
water capacity is about 8 to 11 inches. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is moderate. The hazard of soil 
blowing is moderate. 

Most areas of this unit are used for irrigated crops 
such as Irish potatoes, small grain, corn for grain and 
silage, and alfalfa hay. Among the other crops grown is 
nonirrigated small grain. Some areas are used for 
pasture, homesite development, rangeland, and wildlife 
habitat. 

This unit is suited to irrigated crops. It is limited mainly 
by low natural fertility, the moderate hazard of soil 
blowing, and slope. Because of slope, sprinkler or drip 
irrigation is the most suitable method of applying water. 
Center pivot irrigation systems commonly are used. Use 
of these systems permits the even, controlled application 
of water, reduces runoff, and minimizes the risk of 
erosion. To avoid overirrigating and leaching of plant 
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nutrients, applications of irrigation water should be 
adjusted to the available water capacity, the water intake 
rate, and the crop needs. Because the soil in this unit is 
droughty, applications of irrigation water should be light 
and frequent. Use of pipe, ditch lining, or drop structures 
in irrigation ditches facilitates irrigation and reduces ditch 
erosion. Because of the risk of excessive runoff, it is 
important to carefully manage irrigation water in the 
more steeply sloping areas of this unit. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes 4 or 5 years of alfalfa hay 
and 3 or 4 years of small grain, corn, or potatoes. 
Maintaining crop residue on or near the surface reduces 
runoff, reduces soil blowing, and helps to maintain soil 
tilth. 

Practices that can be used to reduce soil blowing are 
establishing windbreaks, growing winter cover crops, 
using minimum tillage, properly timing irrigation, keeping 
the soil rough and cloddy when it is not protected by 
plant cover, and conducting tillage and other farming 
operations at right angle to the prevailing wind. Blowout 
areas can be treated by disking in straw and seeding 
adapted grasses. If irrigation is used, most climatically 
adapted trees and shrubs can be grown for windbreaks. 
Among the trees and shrubs that are suitable are 
Lombardy poplar, Rocky Mountain juniper, and Peking 
cotoneaster. 

If this unit is used for nonirrigated crops, the main 
limitations are the moderate hazard of soil blowing and 
low rainfall. Because precipitation is not sufficient for 
annual cropping, a cropping system that includes small 
grain and summer fallow is most suitable. 

Leaving crop residue on or near the surface helps to 
conserve moisture, maintain tilth, and control soil 
blowing. Other practices that can be used to control soil 
blowing and conserve moisture include seeding early in 
fall, performing minimum tillage, and stripcropping. 

If this unit is used for pasture, proper stocking rates 
and pasture rotation help to keep the pasture in good 
condition. Grazing when the soil is too moist or too dry 
may result in compaction of the surface layer, poor tilth, 
or excessive erosion. 

Because of slope, sprinkler irrigation systems are 
suited to this unit. Water should be applied in amounts 
large enough to wet the root zone but small enough to 
minimize the leaching of plant nutrients. 

The potential plant community on this unit is mainly 
needleandthread, bluebunch wheatgrass, and big 
sagebrush. The production of forage is limited by low 
rainfall and low natural fertility. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
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community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. Because 
the soil in this unit is susceptible to displacement when 
dry, grazing should be done when the soil is moist to 
minimize soil blowing and damage to forage plants. In 
general, winter is the best season for grazing. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are the 
moderate hazard of soil blowing, slope, and low rainfall. 
The plants selected for seeding should meet the 
seasonal requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Brush management 
improves deteriorated areas of rangeland that are 
producing more woody shrubs than were present in the 
potential plant community. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. This unit is limited for livestock watering ponds 
and other water impoundments because of the seepage 
potential. 

Population growth has resulted in increased 
construction of homes on this unit. The main limitations 
are low rainfall, the moderate hazard of soil blowing, and 
slope. 

Excavation for houses and access roads in places 
exposes material that is highly susceptible to soil 
blowing. Revegetating disturbed areas around 
construction sites as soon as feasible helps to control 
soil blowing. Erosion is a hazard in the steeper areas. 
Only the part of the site that is used for construction 
should be disturbed. 

Slope is a concern in installing septic tank absorption 
fields. Absorption lines should be installed on the 
contour. Effluent from septic tank absorption fields can 
surface in downslope areas and thus create a hazard to 
health. If the density of housing is high, community 
sewage systems are needed to prevent contamination of 
water supplies as a result of seepage from onsite 
sewage disposal systems. 

In summer, irrigation is needed for lawn grasses, 
shrubs, vines, shade trees, and ornamental trees. Plant 
cover can be established and maintained through proper 
fertilizing, seeding, mulching, and shaping of the slopes. 


2B—Adkins fine sandy loam, gravelly substratum, 
0 to 5 percent slopes. This deep, well drained soil is on 
strath terraces of the Columbia River. It formed in 
gravelly alluvial deposits mantled by eolian sand. 
Elevation is 250 to 1,100 feet. The average annual 
precipitation is 8 to 10 inches, the average annual air 
temperature is 52 to 54 degrees F, and the average 
frost-free period is 160 to 190 days. 
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Typically, the surface layer is grayish brown fine sandy 
loam about 4 inches thick. The subsoil is brown fine 
sandy loam about 15 inches thick. The upper 26 inches 
of the substratum is brown fine sandy loam, and the 
lower part to a depth of 60 inches or more is grayish 
brown very gravelly fine sandy loam. 

Included in this unit are small areas of Adkins soils 
that do not have a gravelly substratum and Burbank, 
Quincy, and Taunton soils. Also included are small areas 
of Adkins soils that have slopes of 5 to 25 percent. 
Included areas make up about 20 percent of the total 
acreage. 

Permeability of this Adkins soil is moderately rapid. 
Available water capacity is about 6 to 9 inches. Effective 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is slight. The hazard of soil 
blowing is moderate. 

This unit is used mainly for irrigated crops such as 
Irish potatoes, small grain, alfalfa hay, and corn for grain 
and silage. It is also used for pasture, homesite 
development, rangeland, and wildlife habitat. 

This unit is suited to irrigated crops. It is limited mainly 
by low natural fertility, low available water capacity, and 
the moderate hazard of soil blowing. 

Furrow, border, corrugation, and sprinkler irrigation 
systems are suited to this unit. If furrow or corrugation 
irrigation is used, water should be applied at frequent 
intervals and runs should be short. To avoid 
overirrigating and leaching of plant nutrients, applications 
of irrigation water should be adjusted to the available 
water capacity, the water intake rate, and the crop 
needs. Because the soil in this unit is droughty, 
applications of irrigation water should be light and 
frequent. Use of pipe, ditch lining, or drop structures in 
irrigation ditches facilitates irrigation and reduces ditch 
erosion. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes 4 or 5 years of alfalfa hay 
and 3 or 4 years of small grain, corn, or potatoes. 
Maintaining crop residue on or near the surface reduces 
runoff, reduces soil blowing, and helps to maintain soil 
tilth. 

Practices that can be used to reduce soil blowing are 
establishing windbreaks, growing winter cover crops, 
using minimum tillage, properly timing irrigation, keeping 
the soil rough and cloddy when it is not protected by 
plant cover, and conducting tillage and other farming 
operations at right angle to the prevailing wind. Blowout 
areas can be treated by disking in straw and seeding 
adapted grasses. If irrigation is used, most climatically 
adapted trees and shrubs can be grown for windbreaks. 
Among the trees and shrubs that are suitable are 
ponderosa pine, Rocky Mountain juniper, and Siberian 
peashrub. 
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If this unit is used for nonirrigated crops, the main 
limitations are the moderate hazard of soil blowing and 
low rainfall. Because precipitation is not sufficient for 
annual cropping, a cropping system that includes small 
grain and summer fallow is most suitable. 

Leaving crop residue on or near the surface helps to 
conserve moisture, maintain tilth, and control soil 
blowing. Other practices that can be used to control soil 
blowing and conserve moisture include seeding early in 
fall, performing minimum tillage, and stripcropping. 

If this unit is used for pasture, proper stocking rates 
and pasture rotation help to keep the pasture in good 
condition. Grazing when the soil is too moist or too dry 
may result in compaction of the surface layer, poor tilth, 
or excessive erosion. 

Border, corrugation, and sprinkler irrigation systems 
are suited to this unit. Water should be applied in 
amounts large enough to wet the root zone but small 
enough to minimize the leaching of plant nutrients. 

The potential plant community on this unit is mainly 
needleandthread, bluebunch wheatgrass, and big 
sagebrush. The production of forage is limited by low 
rainfall and low natural fertility. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. Because 
the soil in this unit is susceptible to displacement when 
dry, grazing should be done when the soil is moist to 
reduce soil blowing and damage to forage plants. In 
general, winter is the best season for grazing. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are the 
moderate hazard of soil blowing and low rainfall. The 
plants selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Brush management 
improves deteriorated areas of rangeland that are 
producing more woody shrubs than were present in the 
potential plant community. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. This unit is limited for livestock watering ponds 
and other water impoundments because of the seepage 
potential. 

Population growth has resulted in increased 
construction of homes on this unit. The main limitations 
are low rainfall, the moderate hazard of soil blowing, and 
the high content of rock fragments and the moderately 
rapid permeability in the substratum. 
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Excavation for houses and access roads in places 
exposes material that is highly susceptible to soil 
blowing. Revegetating disturbed areas around 
construction sites as soon as feasible helps to control 
soil blowing. 

If the density of housing is high, community sewage 
systems are needed to prevent contamination of water 
supplies as a result of seepage from onsite sewage 
disposal systems. 

Cutbanks are not stable and are subject to slumping. 
To prevent cutbanks from caving in, excavations may 
require special retainer walls. 

It is difficult to establish plants in areas where the 
upper part of the soil has been removed, exposing the 
gravelly substratum. Mulching and fertilizing cut areas 
help to establish plants. In summer, irrigation is needed 
for lawn grasses, shrubs, vines, shade trees, and 
ornamental trees. 

If the soil in this unit is used as a base for roads and 
streets, the upper part of the soil can be mixed with the 
underlying sand and gravel to increase its strength and 
stability. 


2C—Adkins fine sandy loam, gravelly substratum, 
5 to 25 percent slopes. This deep, well drained soil is 
on strath terrace scarps of the Columbia River. It formed 
in gravelly alluvial deposits mantled by eolian sand. 
Elevation is 250 to 1,100 feet. The average annual 
precipitation is 8 to 10 inches, the average annual air 
temperature is 52 to 54 degrees F, and the average 
frost-free period is 160 to 190 days. 

Typically, the surface layer is grayish brown fine sandy 
loam about 4 inches thick. The subsoil is brown fine 
sandy loam about 15 inches thick. The upper 26 inches 
of the substratum is brown fine sandy loam, and the 
lower part to a depth of 60 inches or more is grayish 
brown very gravelly fine sandy loam. 

Included in this unit are small areas of Adkins soils 
that do not have a gravelly substratum and Quincy and 
Taunton soils. Also included are small areas of Adkins 
soils that have slopes of 0 to 5 percent or 25 to 40 
percent. Included areas make up about 20 percent of the 
total acreage. 

Permeability of this Adkins soil is moderately rapid. 
Available water capacity is about 6 to 9 inches. Effective 
rooting depth is 60 inches or more. Runoff is medium, 
and the hazard of water erosion is moderate. The hazard 
of soil blowing is moderate. 

This unit is used mainly for irrigated crops such as 
Irish potatoes, small grain, alfalfa hay, and corn for grain 
and silage. it is also used for pasture, homesite 
development, rangeland, and wildlife habitat. 

This unit is suited to irrigated crops. It is limited mainly 
by low natural fertility, low available water capacity, the 
moderate hazard of soil blowing, and slope. 

Because of slope, sprinkler or drip irrigation is the 
most suitable method of applying water. Center pivot 


Umatilla County Area, Oregon 


irrigation systems commonly are used. Use of these 
systems permits the even, controlled application of 
water, reduces runoff, and minimizes the risk of erosion. 
To avoid overirrigating and leaching of plant nutrients, 
applications of irrigation water should be adjusted to the 
available water capacity, the water intake rate, and the 
crop needs. Because the soil in this unit is droughty, 
applications of irrigation water should be light and 
frequent. Use of pipe, ditch lining, or drop structures in 
irrigation ditches facilitates irrigation and reduces ditch 
erosion. Because of the risk of excessive runoff, it is 
important to carefully manage irrigation water in the 
more steeply sloping areas of this unit. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes 4 or 5 years of alfalfa hay 
and 3 or 4 years of small grain, corn, or potatoes. 
Maintaining crop residue on or near the surface reduces 
runoff, reduces soil blowing, and helps to maintain soil 
tilth. 

Practices that can be used to reduce soil blowing are 
establishing windbreaks, growing winter cover crops, 
using minimum tillage, properly timing irrigation, keeping 
the soil rough and cloddy when it is not protected by 
plant cover, and conducting tillage and other farming 
operations at right angle to the prevailing wind. Blowout 
areas can be treated by disking in straw and seeding 
adapted grasses. If irrigation is used, most climatically 
adapted trees and shrubs can be grown for windbreaks. 
Among the trees and shrubs that are suitable are 
ponderosa pine, Rocky Mountain juniper, and Siberian 
peashrub. 

If this unit is used for nonirrigated crops, the main 
limitations are the moderate hazard of soil blowing and 
low rainfall. Because precipitation is not sufficient for 
annual cropping, a cropping system that includes small 
grain and summer fallow is most suitable. 

Leaving crop residue on or near the surface helps to 
conserve moisture, maintain tilth, and control soil 
blowing. Other practices that can be used to control soil 
blowing and conserve moisture include seeding early in 
fall, performing minimum tillage, and stripcropping. 

If this unit is used for pasture, proper stocking rates 
and pasture rotation help to keep the pasture in good 
condition. Grazing when the soil is too moist or too dry 
may result in compaction of the surface layer, poor tilth, 
or excessive erosion. 

Because of slope, sprinkler irrigation systems are 
suited to this unit. Water should be applied in amounts 
large enough to wet the root zone but small enough to 
minimize the leaching of plant nutrients. 

The potential plant community on this unit is mainly 
needleandthread, bluebunch wheatgrass, and big 
sagebrush. The production of forage is limited by low 
rainfall and low natural fertility. 
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If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. Because 
the soil in this unit is susceptible to displacement when 
dry, grazing should be done when the soil is moist to 
reduce soil blowing and damage to forage plants. In 
general, winter is the best season for grazing. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are the 
moderate hazard of soil blowing, slope, and low rainfall. 
The plants selected for seeding should meet the 
seasonal requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Brush management 
improves deteriorated areas of rangeland that are 
producing more woody shrubs than were present in the 
potential plant community. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. This unit is limited for livestock watering ponds 
and other water impoundments because of the seepage 
potential. 

Population growth has resulted in increased 
construction of homes on this unit. The main limitations 
are low rainfall, the moderate hazard of soil blowing, 
slope, and the high content of rock fragments and the 
moderately rapid permeability of the substratum. 

Excavation for houses and access roads in places 
exposes material that is highly susceptible to soil 
blowing. Revegetating disturbed areas around 
construction sites as soon as feasible helps to control 
soil blowing. Erosion is a hazard in the steeper areas. 
Only the part of the site that is used for construction 
should be disturbed. 

Slope is a concern in installing septic tank absorption 
fields. Absorption lines should be installed on the 
contour. Effluent from septic tank absorption fields can 
surface in downslope areas and thus create a hazard to 
health. if the density of housing is high, community 
sewage systems are needed to prevent contamination of 
water supplies as a result of seepage from onsite 
sewage disposal systems. 

Cutbanks are not stable and are subject to slumping. 
To prevent cutbanks from caving in, excavations may 
require special retainer walls. 

It is difficult to establish plants in areas where the 
upper part of the soil has been removed, exposing the 
gravelly substratum. Mulching and fertilizing cut areas 
help to establish plants. In summer, irrigation is needed 
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for lawn grasses, shrubs, vines, shade trees, and 
ornamental trees. 

If the soil in this unit is used as a base for roads and 
streets, the upper part of the soil can be mixed with the 
underlying sand and gravel to increase its strength and 
stability. 


3A—Adkins fine sandy loam, wet, 0 to 3 percent 
slopes. This deep, well drained soil is in depressional 
areas on strath terraces of the Columbia River. It formed 
in eolian sand. The wetness is caused by canal seepage 
and irrigation. Elevation is 400 to 1,100 feet. The 
average annual precipitation is 8 to 10 inches, the 
average annual air temperature is 52 to 54 degrees F, 
and the average frost-free period is 160 to 190 days. 

Typically, the surface layer is brown and pale brown 
fine sandy loam about 12 inches thick. The subsoil is 
pale brown fine sandy loam about 14 inches thick. The 
upper 24 inches of the substratum is light brownish gray 
fine sandy loam, and the lower part to a depth of 60 
inches or more is greenish gray fine sandy loam. In 
some areas bedrock or sand and gravel are at a depth 
of 40 to 60 inches. 

Included in this unit are small areas of Quincy, 
Starbuck, and Wanser soils. Also included are small 
areas of soils that are similar to this Adkins soil but have 
bedrock or sand and gravel at a depth of 20 to 40 
inches and small areas of Adkins, wet, soils that have 
slopes of 3 to 15 percent. Included areas make up about 
20 percent of the total acreage. 

Permeability of this Adkins, wet, soil is moderately 
rapid. Available water capacity is about 8 to 10 inches. 
Effective rooting depth is 40 to 60 inches for water- 
tolerant plants but is limited to depths between 6 and 40 
inches for non-water-tolerant plants. Runoff is slow, and 
the hazard of water erosion is slight. The hazard of soil 
blowing is moderate. A seasonal high water table is at a 
depth of 18 to 42 inches in April through October, which 
is caused by canal seepage and irrigation. 

Most areas of this unit are used for irrigated hay and 
pasture. Among the other crops grown are small grain, 
corn for grain and silage, and mint. Some areas are used 
for homesite or urban development and wildlife habitat. 

If this unit is used for hay and pasture, the main 
limitations are wetness, the moderate hazard of soil 
blowing, and, in some areas, excess sodium. 

This unit is below irrigation canals and has become 
wet from canal seepage and irrigation. Wetness limits 
the choice of plants and the period of cutting or grazing 
and increases the risk of winterkill. Proper stocking rates, 
pasture rotation, and restricting grazing to the drier areas 
of this unit help to keep the pasture in good condition 
and to protect the soil from erosion. Grazing those areas 
that are very wet may result in compaction of the surface 
layer, poor tilth, and excessive erosion. 

The soil in this unit has a water table during the 
growing season and is subirrigated in most areas; 
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however, if supplemental irrigation is necessary, sprinkler 
systems are suitable. Use of these systems permits the 
even, controlled application of water, reduces runoff, and 
minimizes the risk of erosion. To avoid overirrigating, 
raising the water table, and leaching plant nutrients, 
applications of irrigation water should be adjusted to the 
available water capacity, the water intake rate, and the 
crop needs. 

If gravity irrigation systems are used, water should be 
applied at frequent intervals and runs should be short. 
For the efficient application and removal of irrigation 
water, leveling is needed in sloping areas. Use of pipe, 
ditch lining, or drop structures in irrigation ditches 
facilitates irrigation and reduces ditch erosion. 

Іп some areas the concentration of salts and alkali in 
the surface layer limits the production of plants suitable 
for hay and pasture. Leaching the salts from the surface 
layer is limited by the water table. Drainage and irrigation 
water management reduce the concentration of salts. 
Salt-tolerant species are most suitable for planting. 
Subsurface or open drains can be used to remove 
excess water and provide an outlet for leached salts. 
Content of toxic salts can be reduced by leaching, 
applying proper amounts of soil amendments, and 
returning crop residue to the soil. 

Vost climatically adapted crops can be grown if 
artificial drainage is provided and the excess salts are 
eliminated. The organic matter content can be 
maintained by using all crop residue, plowing under 
cover crops, and using a suitable cropping system. A 
suitable cropping system is one that includes 4 or 5 
years of alfalfa hay and 3 or 4 years of small grain or 
corn. Maintaining crop residue on or near the surface 
reduces runoff, reduces soil blowing, and helps to 
maintain soil tilth. 

Soil blowing generally is not a problem when the soil 
in this unit is in permanent pasture; however, when the 
plant cover is removed by tillage or for other reasons, it 
is susceptible to blowing. Practices that can be used to 
minimize soil blowing are establishing windbreaks, 
growing winter cover crops, using minimum tillage, 
properly timing irrigation, keeping the soil rough and 
cloddy when it is not protected by plant cover, and 
conducting tillage and other farming operations at right 
angle to the prevailing wind. Blowout areas can be 
treated by disking in straw and seeding adapted grasses. 
If irrigation is used, most climatically adapted trees and 
shrubs can be grown for windbreaks. Among the trees 
and shrubs that are suitable are Russian-olive, Rocky 
mountain juniper, and Siberian peashrub. 

Population growth has resulted in increased 
construction of homes on this unit. The main limitations 
are wetness and the moderate hazard of soil blowing. 

Excavation for houses and access roads in places 
exposes material that is highly susceptible to soil 
blowing. Revegetating disturbed areas around 
construction sites as soon as feasible helps to control 
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soil blowing. Topsoil can be stockpiled and used to 
reclaim areas disturbed during construction. 

Plants that tolerate a seasonal high water table and 
droughtiness should be selected unless drainage and 
irrigation are provided. It is difficult to establish plants in 
areas where the surface layer has been removed. 
Mulching and fertilizing cut areas help to establish 
plants. 

The water table increases the possibility of failure of 
septic tank absorption fields. If the density of housing is 
high, community sewage systems are needed to prevent 
contamination of water supplies as a result of seepage 
from onsite sewage disposal systems. 

If this unit is used as building sites, drainage or special 
design may be needed to overcome the limitation 
imposed by the water table. 


3C—Adkins fine sandy loam, wet, 3 to 15 percent 
slopes. This deep, well drained soil is in depressional 
areas on strath terraces of the Columbia River. It formed 
in eolian sand. The wetness is caused by canal seepage 
and irrigation. Elevation is 400 to 1,100 feet. The 
average annual precipitation is 8 to 10 inches, the 
average annual air temperature is 52 to 54 degrees F, 
and the average frost-free period is 160 to 190 days. 

Typically, the surface layer is brown and pale brown 
fine sandy loam about 12 inches thick. The subsoil is 
pale brown fine sandy loam about 14 inches thick. The 
upper 24 inches of the substratum is light brownish gray 
fine sandy loam, and the lower part to a depth of 60 
inches or more is greenish gray fine sandy loam. In 
Some areas bedrock or sand and gravel are at a depth 
of 40 to 60 inches. 

Included in this unit are small areas of Quincy and 
Wanser soils. Also included are small areas of soils that 
are similar to this Adkins soil but that have sand and 
gravel at a depth of 20 to 40 inches and small areas of 
Adkins, wet, soils that have slopes of 0 to 3 percent. 
Included areas make up about 25 percent of the total 
acreage. 

Permeability of this Adkins soil is moderately rapid. 
Available water capacity is about 8 to 10 inches. 
Effective rooting depth is 40 to 60 inches for water- 
tolerant plants but is limited to depths between 6 and 40 
inches for non-water-tolerant plants. Runoff is medium, 
and the hazard of water erosion is moderate. The hazard 
of soil blowing is moderate. A seasonal high water table 
fluctuates between depths of 18 and 42 inches from 
April through October, which is caused by canal seepage 
and irrigation. 

This unit is used mainly for irrigated hay and pasture. It 
is also used for homesite development. 

This unit is suited to hay and pasture. The main 
limitations are wetness, the moderate hazard of soil 
blowing, slope, and, in some areas, excess sodium. 

This unit is below irrigation canals and has become 
wet from canal seepage and irrigation. Wetness limits 
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the choice of plants and the period of cutting or grazing 
and increases the risk of winterkill. Proper stocking rates, 
pasture rotation, and restricting grazing to the drier areas 
of this unit help to keep the pasture in good condition 
and to protect the soil from erosion. Grazing those areas 
that are very wet may result in compaction of the surface 
layer, poor tilth, and excessive erosion. 

The soil in this unit has a water table during the 
growing season and is subirrigated in most areas. 
Because of the slope, sprinkler systems are suitable if 
supplemental irrigation is necessary. Use of these 
systems permits the even, controlled application of 
water, reduces runoff, and minimizes the risk of erosion. 
To avoid overirrigating, raising the water table, and 
leaching plant nutrients, applications of irrigation water 
should be adjusted to the available water capacity, the 
water intake rate, and the crop needs. 

To reduce excessive runoff and erosion because of 
slope, water must be applied carefully when using gravity 
irrigation systems such as flood, border, or corrugation. 
For the efficient application and removal of irrigation 
water, leveling is needed in sloping areas. Use of pipe, 
ditch lining, or drop structures in irrigation ditches 
facilitates irrigation and reduces ditch erosion. 

In some areas the concentration of salts and alkali in 
the surface layer limits the production of plants suitable 
for hay and pasture. Leaching the salts from the surface 
layer is limited by the water table. Drainage and irrigation 
water management reduce the concentration of salts. 
Sait-tolerant species are most suitable for planting. Tile 
or open drains can be used to remove excess water and 
provide an outlet for leached salts. Content of toxic salts 
can be reduced by leaching, applying proper amounts of 
Soil amendments, and returning crop residue to the soil. 

Most climatically adapted crops can be grown if 
artificial drainage is provided. The organic matter content 
can be maintained by using all crop residue, plowing 
under cover crops, and using a suitable cropping system. 
A suitable cropping system is one that includes 4 or 5 
years of alfalfa hay and 3 or 4 years of small grain or 
corn. Maintaining crop residue on or near the surface 
reduces runoff, reduces soil blowing, and helps to 
maintain soil tilth. 

Soil blowing generally is not a problem when the soil 
in this unit is in permanent pasture; however, when the 
plant cover is removed by tillage or for other reasons, it 
is susceptible to blowing. Practices that can be used to 
reduce soil blowing are establishing windbreaks, growing 
winter cover crops, using minimum tillage, properly timing 
irrigation, keeping the soil rough and cloddy when it is 
not protected by plant cover, and conducting tillage and 
other farming operations at right angle to the prevailing 
wind. Blowout areas can be treated by disking in straw 
and seeding adapted grasses. Among the trees and 
shrubs that are suitable for windbreaks are Russian- 
olive, Rocky Mountain juniper, and Siberian peashrub. 
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Population growth has resulted in increased 
construction of homes on this unit. The main limitations 
are wetness, slope, and the moderate hazard of soil 
blowing. 

Excavation for houses and access roads in places 
exposes material that is highly susceptible to soil 
blowing. Revegetating disturbed areas around 
construction sites as soon as feasible helps to control 
soil blowing. Water erosion is a hazard in the steeper 
areas. Only the part of the site that is used for 
construction should be disturbed. 

The water table increases the possibility of failure of 
septic tank absorption fields. Slope is a concern in 
installing septic tank absorption fields. Absorption lines 
should be installed on the contour. Effluent from septic 
tank absorption fields can surface in downslope areas 
and thus create a hazard to health. If the density of 
housing is high, community sewage systems are needed 
to prevent contamination of water supplies as a result of 
seepage from onsite sewage disposal systems. 

lf this unit is used as building sites, drainage or special 
design may be needed to overcome the limitation 
imposed by the water table. 


4B—Adkins-Urban land complex, 0 to 5 percent 
slopes. This map unit is on strath terraces of the 
Columbia River. Elevation is 400 to 500 feet. The 
average annual precipitation is 8 to 10 inches, the 
average annual air temperature is 52 to 54 degrees F, 
and the average frost-free period is 160 to 190 days. 

This unit is 55 percent Adkins fine sandy loam and 25 
percent Urban land. 

Included in this unit are small areas of Adkins, wet, 
soils and Quincy, Wanser, and Winchester soils. Included 
areas make up about 20 percent of the total acreage. 

The Adkins soil is deep and well drained. It formed in 
eolian sand. Typically, the surface layer is brown fine 
sandy loam about 4 inches thick. The subsoil is pale 
brown fine sandy loam about 8 inches thick. The 
substratum to a depth of 60 inches or more is pale 
brown and light brownish gray fine sandy loam. Depth to 
basalt is 60 inches or more. 

Permeability of this Adkins soil is moderate. Available 
water capacity is about 8 to 11 inches. Effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is moderate. 

Urban land consists of areas where the soils are 
largely covered by concrete, asphalt, buildings, or other 
impervious surfaces that obscure or alter the soils so 
that identification is not feasible. 

This unit is used for urban and homesite development. 
Population growth has resulted in increased construction 
of homes on this unit. The main limitations are the 
moderate hazard of soil blowing and low rainfall. 

Excavation for houses and access roads exposes 
material that is highly susceptible to soil blowing. 
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Revegetating disturbed areas around construction sites 
as soon as feasible helps to control soil blowing. 

In summer, irrigation is needed for lawn grasses, 
shrubs, vines, shade trees, and ornamental trees. Plant 
cover can be established and maintained through proper 
fertilization, seeding, mulching, and shaping of slopes. 

If the density of housing is high, community sewage 
systems are needed to prevent contamination of water 
supplies as a result of seepage from onsite sewage 
disposal systems. 

This unit is well suited to windbreaks and 
environmental plantings. The main limitations are low 
rainfall and the moderate hazard of soil blowing. 
Establishment of tree seedlings may be difficult because 
of these limitations. Supplemental irrigation may be 
needed when planting and during dry periods. If irrigation 
is used, most climatically adapted shrubs and trees can 
be grown. Among the trees that are suitable for planting 
are Russian-olive, green ash, and Rocky Mountain 
juniper. Among the shrubs is Siberian peashrub. 


5C—Albee-Bocker-Anatone complex, 2 to 15 
percent slopes. This map unit is on broad ridges. 
Elevation is 3,500 to 5,200 feet. The average annual 
precipitation is 17 to 35 inches, the average annual air 
temperature is 42 to 45 degrees F, and the average 
frost-free period is 60 to 110 days. 

This unit is 40 percent Albee silt loam, 30 percent 
Bocker very cobbly silt loam, and 20 percent Anatone 
very cobbly silt loam. The percentage varies from one 
area to another. The soils occur as patterned land, 
locally known as biscuit-scabland. The Bocker and 
Anatone soils occur as scabland between and around 
areas of the Albee soil. The Albee soil is in the form of 
circular mounds, or biscuits, that have a convex surface 
and are deepest in the center. 

Included in this unit are small areas of Kahler, Klicker, 
Tolo, and Umatilla soils. Also included are small areas of 
Albee, Anatone, and Bocker soils that have slopes of 15 
to 30 percent. Included areas make up about 10 percent 
of the total acreage. 

The Albee soil is moderately deep and well drained. It 
formed in residuum mixed with loess. Typically, the 
surface layer is grayish brown silt loam about 10 inches 
thick. The subsoil is brown and yellowish brown silt loam 
about 18 inches thick. Basalt is at a depth of 28 inches. 
Depth to basalt ranges from 20 to 40 inches. 

Permeability of the Albee soil is moderate. Available 
water capacity is about 4 to 6 inches. Effective rooting 
depth is 20 to 40 inches. Runoff is medium, and the 
hazard of water erosion is moderate. 

The Bocker soil is very shallow and well drained. It 
formed in residuum mixed with loess. The surface layer 
is brown very cobbly silt loam about 4 inches thick. The 
subsoil is brown very cobbly silt loam about 3 inches 
thick. Basalt is at a depth of 7 inches. Depth to basalt 
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ranges from 4 to 10 inches. In some areas the surface 
layer is stony. 

Permeability of the Bocker soil is moderate. Available 
water capacity is about 0.5 inch to 1.5 inches. Effective 
rooting depth is 4 to 10 inches. Runoff is medium, and 
the hazard of water erosion is moderate. 

The Anatone soil is shallow and well drained. It formed 
in residuum mixed with loess. Typically, the surface layer 
is dark brown very cobbly silt loam about 5 inches thick. 
The subsoil is dark brown extremely cobbly loam about 7 
inches thick. Basalt is at a depth of 12 inches. Depth to 
basalt ranges from 10 to 20 inches. In some areas the 
surface layer is stony. 

Permeability of the Anatone soil is moderate. Available 
water capacity is about 1.0 inch to 2.5 inches. Effective 
rooting depth is 10 to 20 inches. Runoff is medium, and 
the hazard of water erosion is moderate. 

The potential plant community on the Albee soil is 
mainly Idaho fescue, bluebunch wheatgrass, and prairie 
junegrass. The potential plant community on the Bocker 
soil is mainly Sandberg bluegrass and bluebunch 
wheatgrass. The potential plant community on the 
Anatone soil is mainly Idaho fescue, bluebunch 
wheatgrass, and Sandberg bluegrass. The production of 
forage is limited by the high content of rock fragments 
and shallow depth of the Anatone and Bocker soils. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

The suitability of this unit for rangeland seeding or 
other mechanical or chemical treatment is poor. The 
main limitation for treatment is the interspersed areas of 
the shallow Anatone and Bocker soils. The plants 
selected for seeding should meet the seasonal 
requirements for livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, and a planned 
grazing system. 


6B—Anderly silt loam, 1 to 7 percent slopes. This 
moderately deep, well drained soil is on broad summits 
of hills. It formed in loess. Elevation is 1,000 to 2,500 
feet. The average annual precipitation is 11 to 14 inches, 
the average annual air temperature is 50 to 53 degrees 
F, and the average frost-free period is 150 to 170 days. 

Typically, the surface layer is brown silt loam about 13 
inches thick. The subsoil is pale brown silt loam about 
11 inches thick. Basalt is at a depth of 24 inches. Depth 
to basalt ranges from 20 to 40 inches. In some areas 
depth to basalt ranges from 40 to 60 inches. 

Included in this unit are small areas of Lickskillet soils 
and Walia Walla soils, some of which have a hardpan at 
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a depth of 40 to 60 inches. Also included are small 
areas of Anderly soils that have slopes of 7 to 12 
percent. Included areas make up about 10 percent of the 
total acreage. 

Permeability of this Anderly soil is moderate. Available 
water capacity is about 4 to 9 inches. Effective rooting 
depth is 20 to 40 inches. Runoff is medium, and the 
hazard of water erosion is moderate. 

Most areas of this unit are used for nonirrigated small 
grain. A few areas are used as rangeland and wildlife 
habitat. 

This unit is suited to nonirrigated crops. It is limited 
mainly by the moderate depth to bedrock and the 
moderate hazard of water erosion. Although most of this 
unit is farmed using a grain-fallow cropping system, 
precipitation may be adequate to permit annual cropping. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil in this unit is tilled when wet. Chiseling 
or subsoiling can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass and Idaho fescue. If the 
rangeland is overgrazed, the proportion of preferred 
forage plants decreases and that of less preferred 
forage plants increases; therefore, livestock grazing 
should be managed so that the desired balance of 
preferred species is maintained in the plant community. 
Grazing should be delayed until the preferred forage 
plants have achieved sufficient growth to withstand 
grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The plants selected for seeding should 
meet the seasonal requirements of livestock or wildlife, 
or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. 
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6C—Anderly silt loam, 7 to 12 percent slopes. This 
moderately deep, well drained soil is on broad summits 
of hills. It formed in loess. It is mainly on south- and 
west-facing slopes. Elevation is 1,000 to 2,500 feet. The 
average annual precipitation is 11 to 14 inches, the 
average annual air temperature is 50 to 53 degrees F, 
and the average frost-free period is 150 to 170 days. 

Typically, the surface layer is brown silt loam about 13 
inches thick. The subsoil is pale brown silt loam about 
11 inches thick. Basalt is at a depth of 24 inches. Depth 
to basalt ranges from 20 to 40 inches. In some areas 
depth to basalt ranges from 40 to 60 inches. 

Included in this unit are small areas of Lickskillet soils 
and Walla Walla soils, some of which have a hardpan at 
a depth of 40 to 60 inches. Also included are small 
areas of Anderly soils that have slopes of 1 to 7 percent 
or 12 to 20 percent. Included areas make up about 20 
percent of the total acreage. 

Permeability of this Anderly soil is moderate. Available 
water capacity is about 4 to 9 inches. Effective rooting 
depth is 20 to 40 inches. Runoff is medium, and the 
hazard of water erosion is moderate. 

Most areas of this unit are used for nonirrigated small 
grain. A few areas are used as rangeland and wildlife 
habitat. 

This unit is suited to nonirrigated crops. It is limited 
mainly by the moderate depth to bedrock and the 
moderate hazard of water erosion. Although most of this 
unit is farmed using a grain-fallow cropping system, 


precipitation may be adequate to permit annual cropping. 


The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil in this unit is tilled when wet. Chiseling 
or subsoiling can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. Reducing the distance between terraces also 
helps to reduce erosion and increase conservation of 
soil moisture. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass and idaho fescue. If the 
rangeland is overgrazed, the proportion of preferred 
forage plants decreases and that of less preferred 
forage plants increases; therefore, livestock grazing 
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should be managed so that the desired balance of 
preferred species is maintained in the plant community. 
Grazing should be delayed until the preferred forage 
plants have achieved sufficient growth to withstand 
grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The plants selected for seeding should 
meet the seasonal requirements of livestock or wildlife, 
or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. 


6D—Anderly silt loam, 12 to 20 percent slopes. 
This moderately deep, well drained soil is on hillslopes. It 
formed in loess. It is mainly on south- and west-facing 
slopes. Elevation is 1,000 to 2,500 feet. The average 
annual precipitation is 11 to 14 inches, the average 
annual air temperature is 50 to 53 degrees F, and the 
average frost-free period is 150 to 170 days. 

Typically, the surface layer is brown silt loam about 13 
inches thick. The subsoil is pale brown silt loam about 
11 inches thick. Basalt is at a depth of 24 inches. Depth 
to basalt ranges from 20 to 40 inches. In some areas 
depth to basalt ranges from 40 to 60 inches. 

Included in this unit are small areas of Lickskillet soils 
and Walla Walla soils, some of which have a hardpan at 
a depth of 40 to 60 inches. Also included are small 
areas of Anderly soils that have slopes of 1 to 12 
percent or 20 to 35 percent. Included areas make up 
about 25 percent of the total acreage. 

Permeability of this Anderly soil is moderate. Available 
water capacity is about 4 to 9 inches. Effective rooting 
depth is 20 to 40 inches. Runoff is rapid, and the hazard 
of water erosion is high. 

This unit is used mainly for nonirrigated small grain. It 
is also used as rangeland and wildlife habitat. 

This unit is suited to nonirrigated crops. It is limited 
mainly by the moderate depth to bedrock, droughtiness, 
and the high hazard of water erosion. Although most of 
this unit is farmed using a grain-fallow cropping system, 
precipitation may be adequate to permit annual cropping. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil in this unit is tilled when wet. Chiseling 
or subsoiling can be used to break up the pan. 

Practices that can be used to contro! erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
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erosion. Reducing the distance between terraces also 
helps to reduce erosion and increase conservation of 
soil moisture. Because of slope and limited soil depth, 
gradient terraces rather than level ones may be more 
suitable. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass and Idaho fescue. If the 
rangeland is overgrazed, the proportion of preferred 
forage plants decreases and that of less preferred 
forage plants increases; therefore, livestock grazing 
should be managed so that the desired balance of 
preferred species is maintained in the plant community. 
Grazing should be delayed until the preferred forage 
plants have achieved sufficient growth to withstand 
grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitation for seeding is slope. 
The plants selected for seeding should meet the 
seasonal requiremenis of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. 


6E—Anderly silt loam, 20 to 35 percent slopes. 
This moderately deep, well drained soil is on hillslopes. It 
formed in loess. It is mainly on south- and west-facing 
slopes. Elevation is 1,000 to 2,500 feet. The average 
annual precipitation is 11 to 14 inches, the average 
annual air temperature is 50 to 53 degrees F, and the 
average frost-free period is 150 to 170 days. 

Typically, the surface layer is brown silt loam about 13 
inches thick. The subsoil is pale brown silt loam about 
11 inches thick. Basalt is at a depth of 24 inches. Depth 
to basalt ranges from 20 to 40 inches. In some areas 
depth to basalt ranges from 40 to 60 inches. 

Included in this unit are small areas of Lickskillet and 
Walla Walla soils and Rock outcrop. Also included are 
small areas of Anderly soils that have slopes of 12 to 20 
percent or 35 to 50 percent and soils that are similar to 
this Anderly soil but have 15 to 50 percent rock 
fragments. Included areas make up about 25 percent of 
the total acreage. 

Permeability of this Anderly soil is moderate. Available 
water capacity is about 4 to 9 inches. Effective rooting 
depth is 20 to 40 inches. Runoff is rapid, and the hazard 
of water erosion is high. 

This unit is used as rangeland and wildlife habitat. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass and Idaho fescue. If the 
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rangeland is overgrazed, the proportion of preferred 
forage plants decreases and that of less preferred 
forage plants increases; therefore, livestock grazing 
should be managed so that the desired balance of 
preferred species is maintained in the plant community. 
Grazing should be delayed until the preferred forage 
plants have achieved sufficient growth to withstand 
grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitation for seeding is slope. 
The plants selected for seeding should meet the 
seasonal requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Use of mechanical 
treatment practices may be limited in the steeper parts 
of this unit. 

Slope may limit access by livestock and result in 
overgrazing of the less sloping areas. Trails or walkways 
can be constructed in some areas to encourage 
livestock to graze in areas where access is limited. 


7C—Anderly-Urban land complex, 7 to 12 percent 
slopes. This map unit is on broad summits of hills. 
Elevation is 1,100 to 1,500 feet. The average annual 
precipitation is 13 to 14 inches, the average annual air 
temperature is 51 to 53 degrees F, and the average 
frost-free period is 160 to 170 days. 

This unit is 60 percent Anderly silt loam and 30 
percent Urban land. 

Included in this unit are small areas of Lickskillet soils 
and Walla Walla soils, some of which have a hardpan at 
a depth of 40 to 60 inches. Also included are small 
areas of Anderly soils that have slopes of 1 to 7 percent 
or 12 to 20 percent. Included areas make up about 10 
percent of the total acreage. 

The Anderly soil is moderately deep and well drained. 
It formed in loess. Typically, the surface layer is brown 
silt loam about 13 inches thick. The subsoil is pale 
brown silt loam about 11 inches thick. Basalt is at a 
depth of 24 inches. Depth to basalt ranges from 20 to 40 
inches. In some areas depth to basalt ranges from 40 to 
60 inches. 

Permeability of the Anderly soil is moderate. Available 
water capacity is about 4 to 9 inches. Effective rooting 
depth is 20 to 40 inches. Runoff is medium, and the 
hazard of water erosion is moderate. 

Urban land consists of areas where the soils are 
largely covered by concrete, asphalt, buildings, or other 
impervious surfaces that obscure or alter the soils so 
that identification is not feasible. 

If this unit is used for urban development, the main 
limitations are the moderate depth to bedrock and slope. 

Cuts needed to provide essentially level building sites 
can expose bedrock. Erosion is a hazard in the steeper 
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areas. Only the part of the site that is used for 
construction should be disturbed. The risk of erosion is 
increased if the soil is left exposed during site 
development. Topsoil can be stockpiled and used to 
reclaim areas disturbed during construction. 

The moderate depth to bedrock increases the 
possibility of failure of septic tank absorption fields. 
Effluent from septic tank absorption fields can surface in 
downslope areas and thus create a hazard to health. 
Slope is a concern in installing septic tank absorption 
fields. Absorption lines should be installed on the 
contour. 


8B—Athena silt loam, 1 to 7 percent slopes. This 
deep, well drained soil is on broad summits of hills. It 
formed in loess. Elevation is 1,500 to 2,300 feet. The 
average annual precipitation is 15 to 20 inches, the 
average annual air temperature is 48 to 52 degrees F, 
and the average frost-free period is 130 to 190 days. 

Typically, the surface layer is dark grayish brown silt 
loam about 15 inches thick. The subsurface layer is dark 
grayish brown silt loam about 11 inches thick. The upper 
part of the subsoil is brown and light yellowish brown silt 
loam about 20 inches thick, and the lower part to a 
depth of 60 inches or more is light yellowish brown silt 
loam. Depth to basalt is 60 inches or more. In some 
areas depth to basalt ranges from 40 to 60 inches. 

Included in this unit are small areas of Mondovi and 
Waha soils. Also included are small areas of Athena 
soils that have slopes of 7 to 12 percent. Included areas 
make up about 5 percent of the total acreage. 

Permeability of this Athena soil is moderate. Available 
water capacity is about 11 to 13 inches. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is moderate. 

Most areas of this unit are used for nonirrigated crops. 
A few areas are used for irrigated crops such as small 
grain, alfalfa hay, and row crops. Some areas are used 
as rangeland. 

This unit is suited to nonirrigated crops and is cropped 
annually using a small grain-pea rotation. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil in this unit is tilled when wet. Chiseling 
or subsoiling can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
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melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

If this unit is used for irrigated crops, the main 
limitations are the availability of irrigation water and the 
moderate hazard of erosion. 

Sprinkler irrigation is a suitable method of applying 
water. Use of this method permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. To avoid overirrigating and increasing the 
risk of erosion, applications of irrigation water should be 
adjusted to the available water capacity, the water intake 
rate, and the crop needs. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes 4 or 5 years of alfalfa hay 
and 3 or 4 years of small grain. Returning crop residue 
to the soil or regularly adding other organic matter 
improves fertility, reduces crusting, and increases the 
water intake rate. 

The potential plant community on this unit is mainly 
Idaho fescue, bluebunch wheatgrass, and hawthorn. 


8C—Athena silt loam, 7 to 12 percent slopes. This 
deep, well drained soil is on broad summits of hills. It 
formed in loess. Elevation is 1,500 to 2,300 feet. The 
average annual precipitation is 15 to 20 inches, the 
average annual air temperature is 48 to 52 degrees F, 
and the average frost-free period is 130 to 190 days. 

Typically, the surface layer is dark grayish brown silt 
loam about 15 inches thick. The subsurface layer is dark 
grayish brown silt loam about 11 inches thick. The upper 
part of the subsoil is brown and light yellowish brown silt 
loam, and the lower part to a depth of 60 inches or more 
is light yellowish brown silt loam. Depth to basalt is 60 
inches or more. In some areas depth to basalt ranges 
from 40 to 60 inches. 

Included in this unit are small areas of Waha soils. 
Also included are small areas of Athena soils that have 
slopes of 1 to 7 percent or 12 to 20 percent. Included 
areas make up about 10 percent of the total acreage. 

Permeability of this Athena soil is moderate. Available 
water capacity is about 11 to 13 inches. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is moderate. 

This unit is used mainly for nonirrigated crops and is 
cropped annually using a small grain-pea rotation. Some 
areas are used as rangeland. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
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easily if the soil in this unit is tilled when wet. Chiseling 
or subsoiling can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. Reducing the distance between terraces also 
helps to reduce erosion and increase conservation of 
soil moisture. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

The potential plant community on this unit is mainly 
Idaho fescue, bluebunch wheatgrass, and hawthorn. 


9C—Bocker very cobbly silt loam, 2 to 12 percent 
slopes. This very shallow, well drained soil is on ridges 
and plateaus of the Blue Mountains. It formed in 
residuum mixed with loess. Elevation is 3,500 to 5,100 
feet. The average annual precipitation is 17 to 35 inches, 
the average annual air temperature is 40 to 45 degrees 
F, and the average frost-free period is 60 to 110 days. 

Typically, the surface layer is brown very cobbly silt 
loam about 4 inches thick. The subsoil is brown very 
cobbly silt loam about 3 inches thick. Basalt is at a depth 
of 7 inches. Depth to basalt ranges from 4 to 10 inches. 
In some areas the surface layer is stony. 

Included in this unit are small areas of Albee, Anatone, 
and Klicker soils. Included areas make up about 20 
percent of the total acreage. 

Permeability of this Bocker soil is moderate. Available 
water capacity is about 0.5 inch to 1.5 inches. Effective 
rooting depth is 4 to 10 inches. Runoff is medium, and 
the hazard of water erosion is moderate. 

This unit is used as rangeland and wildlife habitat. 

The potential plant community on this unit is mainly 
Sandberg bluegrass stiff sagebrush, and bluebunch 
wheatgrass. The production of forage is limited by the 
high content of rock fragments in the soil and the very 
shallow depth to bedrock. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, and a planned 
grazing system. Use of mechanical treatment practices 
generally is not practical because of the very shallow 
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depth to bedrock and the high content of rock fragments 
in the soil. 


10D—Bocker-Bridgecreek complex, 1 to 15 
percent slopes. This map unit is on broad summits of 
hills. Elevation is 3,300 to 4,300 feet. The average 
annual precipitation is 17 to 25 inches, the average 
annual air temperature is 40 to 45 degrees F, and the 
average frost-free period is 60 to 100 days. 

This unit is 45 percent Bocker very cobbly silt loam 
and 35 percent Bridgecreek silt loam. The percentage 
varies from one area to another. The soils occur as 
patterned land, locally known as biscuit-scabland. The 
Bocker soil occurs as scabland between and around the 
areas of the Bridgecreek soil. The Bridgecreek soil is in 
the form of circular mounds, or biscuits, that have a 
convex surface and are deepest in the center. 

Included in this unit are small areas of Albee, Anatone, 
and Hankins soils. Also included are small areas of soils 
that are similar to the Bridgecreek soil but have more 
than 35 percent rock fragments. Included areas make up 
about 20 percent of the total acreage. 

The Bocker soil is very shallow and weil drained. It 
formed in residuum mixed with loess. Typically, 3 to 15 
percent of the surface is covered with stones. The 
surface layer is brown very cobbly silt loam about 4 
inches thick. The subsoil is brown very cobbly silt loam 
about 3 inches thick. Basalt is at a depth of 7 inches. 
Depth to basalt ranges from 4 to 10 inches. 

Permeability of the Bocker soil is moderate. Available 
water capacity is about 0.5 inch to 1.5 inches. Effective 
rooting depth is 4 to 10 inches. Runoff is medium, and 
the hazard of water erosion is moderate. 

The Bridgecreek soil is moderately deep and well 
drained. It formed in loess and tuffaceous sediment. 
Typically, the surface layer is dark grayish brown silt 
loam about 10 inches thick. The upper 6 inches of the 
subsoil is brown silt loam, the next 10 inches is brown 
and pale brown silty clay loam, and the lower part to a 
depth of 32 inches is dark brown clay. Tuff is at a depth 
of 32 inches. Depth to tuff ranges from 20 to 40 inches. 
In some areas basalt is at a depth of 20 to 40 inches. 

Permeability of the Bridgecreek soil is very slow. 
Available water capacity is about 3.5 to 8.5 inches. 
Effective rooting depth is 20 to 40 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 

This unit is used as rangeland and wildlite habitat. 

The potential plant community on the Bocker soil is 
mainly Sandberg bluegrass, stiff sagebrush, and 
bluebunch wheatgrass. The potential plant community on 
the Bridgecreek soil is mainly Idaho fescue, bluebunch 
wheatgrass, and prairie junegrass. The production of 
forage is limited by the high content of rock fragments 
and the very shallow depth of the Bocker soil. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
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grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

The suitability of this unit for rangeland seeding or 
other mechanical or chemical treatment is poor. The 
main limitation for treatment is the interspersed areas of 
stony Bocker soil. The plants selected for seeding 
should meet the seasonal requirements for livestock or 
wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, and a planned 
grazing system. 


11F—Bowlus-Buckcreek association, 40 to 70 
percent slopes. This map unit is on hillslopes in the 
foothills of the Blue Mountains. Slopes are convex and 
generally are north- or east-facing. Elevation is 2,000 to 
3,800 feet. The average annual precipitation is 20 to 30 
inches, the average annual air temperature is 41 to 45 
degrees F, and the average frost-free period is 60 to 100 
days. 

This unit is 50 percent Bowlus silt loam and 25 
percent Buckcreek silt loam. The percentage varies from 
one area to another. 

Included in this unit are small areas of Gwin, Kahler, 
Umatilla, and Waha soils. Also included are small areas 
of Rock outcrop and Bowlus and Buckcreek soils that 
have slopes of less than 40 percent or more than 70 
percent. Included areas make up about 25 percent of the 
total acreage. 

The Bowlus soil is deep and well drained. It formed in 
loess and colluvium. It generally is in concave positions 
and on toe slopes. Typically, the surface layer is very 
dark gray and very dark grayish brown silt loam about 19 
inches thick. The upper 23 inches of the subsoil is very 
dark grayish brown silt loam, and the lower 18 inches is 
yellowish brown very cobbly silty clay loam. In some 
areas depth to basalt ranges from 40 to 60 inches. 

Permeability of the Bowlus soil is moderate. Available 
water capacity is about 10 to 14 inches. Effective rooting 
depth is 60 inches or more. Runoff is rapid, and the 
hazard of water erosion is high. 

The Buckcreek soil is moderately deep and well 
drained. It formed in loess and colluvium. It generally is 
in convex positions. Typically, the surface layer is very 
dark gray silt loam about 11 inches thick. The upper 12 
inches of the subsoil is very dark grayish brown cobbly 
silt loam, and the lower 13 inches is brown very cobbly 
silty clay loam. Basalt is at a depth of 36 inches. Depth 
to basalt ranges from 20 to 60 inches. 

Permeability of the Buckcreek soil is moderate. 
Available water capacity is about 2.5 to 8.0 inches. 
Effective rooting depth is 20 to 40 inches. Runoff is 
rapid, and the hazard of water erosion is high. 

This unit is used for wildlife habitat and rangeland. 
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The potential plant community on the Bowlus soil is 
mainly Idaho fescue, hawthorn, and common snowberry. 
The potential plant community on the Buckcreek soil is 
mainly Idaho fescue, bluebunch wheatgrass, and 
common snowberry. The production of forage is limited 
by the large amount of woody shrubs present. 

The soils in this unit support heavy plant cover and 
offer limited grazing for livestock. The inclusions of 
shallower soils on south- or west-facing slopes are less 
bushy and more likely to be used by livestock. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Mechanical treatment is 
not practical, because the surface is stony and the 
slopes are steep. 

Steepness of slope and rock outcroppings limit access 
by livestock and promote overgrazing of the less sloping 
areas. Trails or walkways can be constructed in some 
areas to encourage livestock grazing in areas where 
access is limited. 


12C—Bridgecreek silt loam, 1 to 12 percent slopes. 
This moderately deep, well drained soil is on terraces. It 
formed in loess and tuffaceous sediment. Elevation is 
3,300 to 4,300 feet. The average annual precipitation is 
15 to 25 inches, the average annual air temperature is 
40 to 45 degrees F, and the average frost-free period is 
50 to 100 days. 

Typically, the surface layer is dark grayish brown silt 
loam about 10 inches thick. The upper 6 inches of the 
subsoil is brown silt loam, the next 10 inches is brown 
and pale brown silty clay loam, and the lower part to a 
depth of 32 inches is dark brown clay. Tuff is at a depth 
of 32 inches. Depth to tuff ranges from 20 to 40 inches. 
in some areas basalt is at a depth of 20 to 40 inches. 

Included in this unit are small areas of Albee, Anatone, 
Bocker, and Hankins soils. Included areas make up 
about 10 percent of the total acreage. 

Permeability of this Bridgecreek soil is very slow. 
Available water capacity is about 3.5 to 8.5 inches. 
Effective rooting depth is 20 to 40 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 

Most areas of this unit are used as rangeland and 
wildlife habitat. A few areas are used for nonirrigated 
small grain. 

The potential plant community on this unit is mainly 
Idaho fescue, bluebunch wheatgrass, and prairie 
junegrass. If the rangeland is overgrazed, the proportion 
of preferred forage plants decreases and that of less 
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preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitation for seeding is the 
very slow permeability. Because of the high clay content 
and very slow permeability of the soil in this unit, seeding 
with heavy equipment should be restricted to drier 
periods to reduce erosion, compaction, and rutting. The 
plants selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. 


12E—Bridgecreek silt loam, 12 to 35 percent 
slopes. This moderately deep, well drained soil is on 
terrace scarps. It formed in loess and tuffaceous 
sediment. It is mainly on south- and west-facing slopes. 
Elevation is 3,300 to 4,300 feet. The average annual 
precipitation is 15 to 25 inches, the average annual air 
temperature is 40 to 45 degrees F, and the average 
frost-free period is 50 to 100 days. 

Typically, the surface layer is dark grayish brown silt 
loam about 10 inches thick. The upper 6 inches of the 
subsoil is brown silt loam, the next 10 inches is brown 
and pale brown silty clay loam, and the lower part to a 
depth of 32 inches is dark brown clay. Tuff is at a depth 
of 32 inches. Depth to tuff ranges from 20 to 40 inches. 
In some areas basalt is at a depth of 20 to 40 inches. 

Included in this unit are small areas of Albee, Anatone, 
and Hankins soils. Also included are small areas of 
Bridgecreek soils that have slopes of 1 to 12 percent or 
35 to 50 percent. Included areas make up about 25 
percent of the total acreage. 

Permeability of this Bridgecreek soil is very slow. 
Available water capacity is about 3.5 to 8.5 inches. 
Effective rooting depth is 20 to 40 inches. Runoff is 
rapid, and the hazard of water erosion is high. 

This unit is used as rangeland and wildlife habitat. 

The potential plant community on this unit is mainly 
Idaho fescue, bluebunch wheatgrass, and prairie 
junegrass. If the rangeland is overgrazed, the proportion 
of preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

The suitability of this unit for rangeland seeding is 
poor. The main limitations for seeding are the steepness 
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of slope, the high clay content, and the very slow 
permeability. Seeding with heavy equipment should be 
restricted to the drier periods and to the more gently 
sloping areas to reduce erosion, compaction, and rutting. 
The plants selected for seeding should meet the 
seasonal requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. 


13F—Buckcreek-Gwin association, 45 to 70 
percent slopes. This map unit is on hillslopes in the 
foothills of the Blue Mountains (fig. 4). Elevation is 2,000 
to 4,200 feet. The average annual precipitation is 20 to 
30 inches, the average annual air temperature is 41 to 
47 degrees F, and the average frost-free period is 60 to 
120 days. 

This unit is 55 percent Buckcreek silt loam and 15 
percent Gwin very cobbly silt loam. 

included in this unit are small areas of Bowlus, Kahler, 
Rockly, and Umatilla soils and smal! areas of moderately 
deep silty clay loam. Also included are small areas of 
Rock outcrop, soils that are similar to the Buckcreek soil 
but that have less than 35 percent rock fragments, and 
Buckcreek and Gwin soils that have slopes of 30 to 45 
percent. Included areas make up about 30 percent of the 
total acreage. 

The Buckcreek soil is moderately deep and well 
drained. It formed in loess and colluvium on north- and 
east-facing slopes. Typically, the surface layer is very 
dark gray silt loam about 11 inches thick. The upper 12 
inches of the subsoil is very dark grayish brown cobbly 
silt loam, and the lower 13 inches is brown very cobbly 
silty clay loam. Basalt is at a depth of 36 inches. Depth 
to basalt ranges from 20 to 60 inches. 

Permeability of the Buckcreek soil is moderate. 
Available water capacity is about 2.5 to 8.0 inches. 
Effective rooting depth is 20 to 40 inches. Runoff is 
rapid, and the hazard of water erosion is high. 

The Gwin soil is shallow and well drained. It formed in 
colluvium, residuum, and loess on south- and wesi-facing 
slopes. Typically, 3 to 15 percent of the surface is 
covered with stones. The surface layer is dark grayish 
brown extremely stony silt loam about 7 inches thick. 
The subsoil is brown very cobbly silty clay loam about 6 
inches thick. Basalt is at a depth of 19 inches. Depth to 
basalt ranges from 10 to 30 inches. 

Permeability of the Gwin soil is moderately slow. 
Available water capacity is about 1.5 to 2.5 inches. 
Effective rooting depth is 10 to 20 inches. Runoff is 
rapid, and the hazard of water erosion is high. 

This unit is used as rangeland and wildlife habitat. 

The potential plant community on the Buckcreek soil is 
mainly Idaho fescue, bluebunch wheatgrass, and 
Sandberg bluegrass. The potential plant community on 
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Figure 4.—Typical area of Buckcreek-Gwin association, 45 to 70 percent slopes. 


the Gwin soil is mainly bluebunch wheatgrass and 
Sandberg bluegrass. The production of forage is limited 
by the high content of rock fragments and shallow depth 
to bedrock in the Gwin soil. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 


forage plants have achieved sufficient growth to 
withstand grazing pressure. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Mechanical treatment is 
not practical, because the surface is stony and the 
slopes are steep. 

Steepness of slope and rock outcroppings limit access 
by livestock and promote overgrazing of the less sloping 
areas. Trails or walkways can be constructed in some 
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areas to encourage livestock grazing in areas where 
access is limited. 


14B—Burbank loamy fine sand, 0 to 5 percent 
slopes. This deep, excessively drained soil is on strath 
terraces of the Columbia River. It formed in gravelly 
alluvial deposits mantled by eolian sand. Elevation is 550 
to 650 feet. The average annual precipitation is 8 to 10 
inches, the average annual air temperature is 52 to 54 
degrees F, and the average frost-free period is 160 to 
190 days. 

Typically, the surface layer is brown loamy fine sand 
about 6 inches thick. The upper 19 inches of the 
underlying material is brown loamy fine sand, the next 5 
inches is light brownish gray very gravelly loamy fine 
sand, and the lower part to a depth of 60 inches or more 
is dark gray extremely gravelly sand. 

Included in this unit are about 10 percent soils that are 
similar to this Burbank soil but have a fine sandy loam 
surface layer and 5 percent Quincy soils, most of which 
have a gravelly substratum. 

Permeability of this Burbank soil is rapid to a depth of 
30 inches and very rapid below this depth. Available 
water capacity is about 1.5 to 3.5 inches. Effective 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is slight. The hazard of soil 
blowing is high. 

Most areas of this unit are used for irrigated crops, 
mainly irish potatoes, alfalfa hay, corn for grain and 
silage, and small grain. Some areas are used as 
rangeland and for pasture, wildlife habitat, and homesite 
development. 

This unit is suited to irrigated crops. It is limited mainly 
by low natural fertility, low available water capacity, very 
rapid permeability, and the high hazard of soil blowing. 

Because the water intake rate is rapid, sprinkler or drip 
irrigation is best suited to this unit. Center pivot irrigation 
systems commonly are used. Use of these systems 
permits the even, controlled application of water, 
reduces runoff, and minimizes the risk of erosion. To 
avoid overirrigating and leaching of plant nutrients, 
applications of irrigation water should be adjusted to the 
available water capacity, the water intake rate, and the 
crop needs. Because the soil is droughty, the 
applications of water should be light and frequent. Use 
of pipe, ditch lining, or drop structures in irrigation 
ditches facilitates irrigation and reduces ditch erosion 
and seepage. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes 4 or 5 years of alfalfa hay 
and 3 or 4 years of small grain, corn, or potatoes. 
Maintaining crop residue on or near the surface reduces 
runoff, reduces soil blowing, and helps to maintain soil 
tilth. Other practices that can be used to reduce soil 
blowing are establishing windbreaks, growing winter 
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cover crops, using minimum tillage, properly timing 
irrigation, keeping the soil rough and cloddy when it is 
not protected by plant cover, and cultivating, planting, 
and conducting other farming practices at right angle to 
the prevailing wind. Blowout areas can be treated by 
disking in straw and seeding adapted grasses. If 
irrigation is used, most climatically adapted trees and 
shrubs can be grown. Among the trees and shrubs that 
are suitable for windbreaks are Russian-olive, Rocky 
Mountain juniper, and honeysuckle. 

If this unit is used for pasture, use of proper stocking 
rates and pasture rotation help to keep the pasture in 
good condition. Grazing when the soil is too moist or too 
dry may result in compaction of the surface layer, poor 
tilth, or excessive erosion. 

Sprinkler irrigation is a suitable method of applying 
water. Water should be applied in amounts large enough 
to wet the root zone but small enough to minimize 
leaching of plant nutrients. 

The potential plant community on this unit is mainly 
needleandthread, Indian ricegrass, and antelope 
bitterbrush. The production of forage is limited by low 
rainfall and low natural fertility. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. The risk of soil blowing 
increases significantly if the soil in this unit is overgrazed. 
Because the soil is susceptible to displacement when 
dry, grazing should be done when the soil is moist to 
minimize soil blowing and damage to forage plants. In 
general, winter is the best season for grazing. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are the 
high hazard of soil blowing and low rainfall. The plants 
selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, rotation grazing, 
and brush management. Brush management improves 
deteriorated areas of rangeland that are producing more 
woody shrubs than were present in the potential plant 
community. Areas where brush is managed by 
prescribed burning or by chemical or mechanical 
methods may be subject to a greater risk of erosion. 
This unit is limited for livestock watering ponds and other 
water impoundments because of the seepage potential. 

If this unit is used for homesite development, the main 
limitations are low rainfall, the high hazard of soil 
blowing, low available water capacity, and the high 
content of coarse fragments in the soil. 

Excavation for houses and access roads in places 
exposes material that is highly susceptible to soil 
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blowing. Revegetating disturbed areas around 
construction sites as soon as feasible heips to control 
soil blowing. 

In summer, irrigation is needed for lawn grasses, 
shrubs, vines, shade trees, and ornamental trees. It is 
difficult to establish plants in areas where the surface 
layer has been removed, exposing the very gravelly 
underlying material. Mulching and fertilizing cut areas 
help to establish plants. 

If the soil in this unit is used as a base for roads and 
streets, the upper part of the soil can be mixed with the 
underlying sand and gravel to increase its strength and 
stability. Cutbanks are not stable and are subject to 
slumping. To prevent cutbanks from caving in, 
excavations may require special retainer walls. 

If the density of housing is high, community sewage 
systems are needed to prevent contamination of water 
supplies as a result of seepage from onsite sewage 
disposal systems. 


15B—Burke silt loam, 1 to 7 percent slopes. This 
moderately deep, well drained soil is on terraces. It 
formed in loess over cemented alluvium. Elevation is 650 
to 1,300 feet. The average annual precipitation is about 
8 to 10 inches, the average annual air temperature is 50 
to 54 degrees F, and the average frost-free period is 150 
to 170 days. 

Typically, the surface layer is pale brown coarse silt 
loam about 8 inches thick. The subsoil is pale brown 
coarse silt loam about 10 inches thick. The substratum is 
light gray silt loam 8 inches thick over a hardpan. Depth 
to the hardpan ranges from 20 to 40 inches. In some 
areas the surface layer is very fine sandy loam or fine 
sandy loam. 

Included in this unit are small areas of Shano soils and 
soils that have a hardpan at a depth of less than 20 
inches or at a depth of 40 to 60 inches. Also included 
are small areas of Burke soils that have slopes of 7 to 
20 percent. Included areas make up about 25 percent of 
the total acreage. 

Permeability of this Burke soil is moderate to a depth 
of 26 inches and very slow below this depth. Available 
water capacity is about 4 to 8 inches. Effective rooting 
depth is 20 to 40 inches. Runoff is medium, and the 
hazard of water erosion is moderate. The hazard of soil 
blowing is moderate. 

Most areas of this unit are used for nonirrigated small 
grain, rangeland, and wildlife habitat. A few areas are 
used for irrigated crops such as small grain, alfalfa hay, 
corn for grain and silage, and Irish potatoes. 

This unit is suited to nonirrigated crops. It is limited by 
the moderate depth to the hardpan and the moderate 
hazards of water erosion and soil blowing. Because 
precipitation is not sufficient for annual cropping, a 
cropping system that includes small grain and summer 
fallow is most suitable. 
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The main cropland management needs are to 
minimize soil blowing and to conserve soil moisture for 
plant growth. 

Erosion is reduced if fall grain is seeded early, stubble- 
mulch tillage is used, and tillage and seeding are on the 
contour or across the slope. Also, waterways should be 
shaped and seeded to perennial grass. Maintaining crop 
residue on or near the surface reduces runoff, reduces 
soil blowing, and helps to maintain soil tilth and organic 
matter content. 

Limiting tillage for seedbed preparation and weed 
control conserves moisture and reduces the 
susceptibility of the soil to blowing. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling or subsoiling 
can be used to break up the pan. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

If this unit is used for irrigated crops, it is limited mainly 
by the availability of irrigation water, the presence of a 
hardpan, and the moderate hazards to soil blowing and 
water erosion. 

Sprinkler and drip irrigation systems are the most 
suitable methods of applying water. Center pivot systems 
commonly are used. Use of these systems permits the 
even, controlled application of water, reduces runoff, and 
minimizes the risk of erosion. To avoid overirrigating and 
increasing the risk of water erosion or developing a 
perched water table, applications of irrigation water 
should be adjusted to the available water capacity, the 
water intake rate, and the crop needs. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes 4 or 5 years of alfalfa hay 
and 3 or 4 years of small grain, corn, or potatoes. 
Returning crop residue to the soil or regularly adding 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. 

Practices that can be used to reduce soil blowing are 
establishing windbreaks, growing winter cover crops, 
using minimum tillage, properly timing irrigation, 
stripcropping in nonirrigated areas, keeping the soil 
rough and cloddy when it is not protected by plant cover, 
and conducting tillage and other farming operations at 
right angle to the prevailing wind. Blowout areas can be 
treated by disking in straw and seeding adapted grasses. 
If irrigation is used, most climatically adapted trees and 
shrubs can be grown for windbreaks. Among the trees 
and shrubs that are suitable are Lombardy poplar, Rocky 
Mountain juniper, and Tatarian honeysuckle. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass and Sandberg bluegrass. The 
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production of forage is limited by low natural fertility and 
low rainfall. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are low 
rainfall and the moderate hazard of soil blowing. The 
plants selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. 


15C—Burke silt loam, 7 to 12 percent slopes. This 
moderately deep, well drained soil is on terraces. It 
formed in loess over cemented alluvium. Elevation is 650 
to 1,300 feet. The average annual precipitation is about 
8 to 10 inches, the average annual air temperature is 50 
to 54 degrees F, and the average frost-free period is 150 
to 170 days. 

Typically, the surface layer is pale brown coarse silt 
loam about 8 inches thick. The subsoil is pale brown 
coarse silt loam about 10 inches thick. The substratum is 
light gray silt loam 8 inches thick over a hardpan. Depth 
to the hardpan ranges from 20 to 40 inches. In some 
areas the surface layer is very fine sandy loam or fine 
sandy loam. 

Included in this unit are small areas of Shano soils and 
soils that have a hardpan at a depth of less than 20 
inches or at a depth of 40 to 60 inches. Also included 
are small areas of Burke soils that have slopes of 1 to 7 
percent or 12 to 30 percent. Included areas make up 
about 25 percent of the total acreage. 

Permeability of the Burke soil is moderate to a depth 
of 26 inches and very slow below this depth. Available 
water capacity is about 4 to 8 inches. Effective rooting 
depth is 20 to 40 inches. Runoff is medium, and the 
hazard of water erosion is moderate. The hazard of soil 
blowing is moderate. 

Most areas of this unit are used for nonirrigated small 
grain, rangeland, and wildlife habitat. A few areas are 
used for irrigated crops such as small grain, alfalfa hay, 
corn for grain and silage, and Irish potatoes. 

This unit is suited to nonirrigated crops. It is limited by 
the moderate depth to the hardpan and the moderate 
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hazards of water erosion and soil blowing. Because 
precipitation is not sufficient for annual cropping, a 
cropping system that includes small grain and summer 
fallow is most suitable. 

The main needs in cropland management are to 
protect the soil from water erosion and soil blowing and 
to conserve soil moisture for plant growth. 

Erosion is reduced if fall grain is seeded early, stubble- 
mulch tillage is used, and tillage and seeding are on the 
contour or across the slope. Also, waterways should be 
shaped and seeded to perennial grass. Maintaining crop 
residue on or near the surface reduces runoff, reduces 
soil blowing, and helps to maintain soil tilth and organic 
matter content. 

Limiting tillage for seedbed preparation and weed 
control conserves moisture and reduces the 
susceptibility of the soil to blowing. A tillage pan forms 
easily if the soil in this unit is tilled when wet. Chiseling 
or subsoiling can be used to break up the pan. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes betier aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass and Sandberg bluegrass. The 
production of forage is limited by low natural fertility and 
low rainfall. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are low 
rainfall and the moderate hazard of soil blowing. The 
plants selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. 

If this unit is used for irrigated crops, it is limited mainly 
by the availability of irrigation water, the presence of a 
hardpan, and the moderate hazards of water erosion and 
soil blowing. 

Sprinkler or drip irrigation is the most suitable method 
of applying water. Center pivot systems commonly are 


36 


used. Use of these systems permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of water erosion. To avoid overirrigating and 
increasing the risk of water erosion, applications of 
irrigation water should be adjusted to the available water 
capacity, the water intake rate, and the crop needs. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes 4 or 5 years of alfalfa hay 
and 3 or 4 years of small grain, corn, or potatoes. 
Returning crop residue to the soil or regularly adding 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. Practices that can 
be used to reduce soil blowing are establishing 
windbreaks, keeping the soil rough and cloddy when it is 
not protected by plant cover, stripcropping in nonirrigated 
areas, and conducting tillage and other farming 
operations at right angle to the prevailing wind. Blowout 
areas can be treated by disking in straw and seeding 
adapted grasses. If irrigation is used, most climatically 
adapted trees and shrubs can be grown for windbreaks. 
Among the trees and shrubs that are suitable are 
Lombardy poplar, Rocky Mountain juniper, and Tatarian 
honeysuckle. 


15E—Burke silt loam, 12 to 30 percent slopes. This 
moderately deep, well drained soil is on terrace scarps. It 
formed in loess over cemented alluvium. Elevation is 650 
to 1,300 feet. The average annual precipitation is about 
8 to 10 inches, the average annual air temperature is 50 
to 54 degrees F, and the average frost-free period is 150 
to 170 days. 

Typically, the surface layer is pale brown coarse silt 
loam about 8 inches thick. The subsoil is pale brown 
coarse silt loam about 10 inches thick. The substratum is 
light gray silt loam 8 inches thick over a hardpan. Depth 
to the hardpan ranges from 20 to 40 inches. In some 
areas the surface layer is very fine sandy loam or fine 
sandy loam. 

Included in this unit are small areas of Shano soils and 
soils that have a hardpan at a depth of less than 20 
inches or at a depth of 40 to 60 inches. Also included 
are small areas of Burke soils that have slopes of 1 to 
12 percent. Included areas make up about 25 percent of 
the total acreage. 

Permeability of the Burke soil is moderate to a depth 
of 26 inches and very slow below this depth. Available 
water capacity is about 4 to 8 inches. Effective rooting 
depth is 20 to 40 inches. Runoff is rapid, and the hazard 
of water erosion is high. The hazard of soil blowing is 
moderate. 

This unit is used as rangeland, for nonirrigated small 
grain, and as wildlife habitat. 

This unit is suited to nonirrigated crops. it is limited by 
the high hazard of water erosion, the moderate hazard of 
soil blowing, and slope. Because precipitation is not 


Soil Survey 


sufficient for annual cropping, a cropping system that 
includes small grain and summer fallow is most suitable. 

The main needs in cropland management are to 
protect the soil from water erosion and soil blowing and 
to conserve soil moisture for plant growth. 

Erosion is reduced if fall grain is seeded early, stubble- 
mulch tillage is used, and tillage and seeding are on the 
contour or across the slope. Also, waterways should be 
shaped and seeded to perennial grass. Maintaining crop 
residue on or near the surface reduces runoff, reduces 
soil blowing, and helps to maintain soil tilth and organic 
matter content. 

Limiting tillage for seedbed preparation and weed 
control conserves moisture and reduces the 
susceptibility of the soil to blowing. Α tillage pan forms 
easily if the soil in this unit is tilled when wet. Chiseling 
or subsoiling can be used to break up the pan. 

Other practices that can be used to reduce soil 
blowing are establishing windbreaks; stripcropping, 
where feasible; keeping the soil rough and cloddy when 
it is not protected by plant cover; and conducting tillage 
and other farming operations at right angle to the 
prevailing wind. Blowout areas can be treated by disking 
in straw and seeding adapted grasses. If irrigation is 
used, most climatically adapted trees and shrubs can be 
grown for windbreaks. Among the trees and shrubs that 
are suitable are Lombardy poplar, Scotch pine, and 
Tatarian honeysuckle. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. To reduce erosion and 
increase the conservation of soil moisture, leave more 
residue on the surface. Crops respond to nitrogen, 
phosphorous, and sulfur fertilizer. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass and Sandberg bluegrass. The 
production of forage is limited by low natural fertility and 
low rainfall. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are low 
rainfall, the moderate hazard of soil blowing, and slope. 
The plants selected for seeding should meet the 
seasonal requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Areas where brush is 
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managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. Use of mechanical treatment practices may be 
limited in the steeper areas of this unit. 

Slope may limit access by livestock and result in 
overgrazing of the less sloping areas. Trails or walkways 
can be constructed in some areas to encourage 
livestock to graze in areas where access is limited. 


16B—Cantala silt loam, 1 to 7 percent slopes. This 
deep, well drained soil is on broad summits of hills. It 
formed in loess and old alluvium. Elevation is 1,100 to 
3,100 feet. The average annual precipitation is 10 to 16 
inches, the average annual air temperature is 47 to 52 
degrees F, and the average frost-free period is 125 to 
165 days. 

Typically, the surface layer is brown silt loam about 16 
inches thick. The subsoil is yellowish brown silt loam 
about 29 inches thick. The substratum to a depth of 60 
inches or more is pale brown loam. In some areas 
bedrock is at a depth of 40 to 60 inches. 

Included in this unit are small areas of Condon, 
Lickskillet, and Morrow soils. Also included are small 
areas of Cantala soils that have slopes of 7 to 12 
percent. Included areas make up about 15 percent of the 
total acreage. 

Permeability of this Cantala soil is moderate. Available 
water capacity is about 10 to 13 inches. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is moderate. 

This unit is used for nonirrigated small grain. Some 
areas are used as rangeland. 

This unit is suited to nonirrigated crops. It is limited by 
the moderate hazard of water erosion. Because 
precipitation is not sufficient for annual cropping, a 
cropping system that includes small grain and summer 
fallow is most suitable. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil in this unit is tilled when wet. Chiseling 
or subsoiling can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. Crops respond to nitrogen, 
phosphorous, and sulfur fertilizer. 
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The potential plant community on this unit is mainly 
Idaho fescue and bluebunch wheatgrass. 


16C—Cantala silt loam, 7 to 12 percent slopes. This 
deep, well drained soil is on broad summits of hills. It 
formed in loess and old alluvium. It is on north- and east- 
facing slopes. Elevation is 1,100 to 3,100 feet. The 
average annual precipitation is 10 to 16 inches, the 
average annual air temperature is 47 to 52 degrees F, 
and the average frost-free period is 125 to 165 days. 

Typically, the surface layer is brown silt loam about 16 
inches thick. The subsoil is yellowish brown silt loam 
about 29 inches thick. The substratum to a depth of 60 
inches or more is brown loam. In some areas bedrock is 
at a depth of 40 to 60 inches. 

Included in this unit are small areas of Condon, 
Lickskillet, and Morrow soils. Also included are small 
areas of Cantala soils that have slopes of 1 to 7 percent 
or 12 to 20 percent. Included areas make up about 20 
percent of the total acreage. 

Permeability of this Cantala soil is moderate. Available 
water capacity is about 10 to 13 inches. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is moderate. 

This unit is used for nonirrigated small grain. Some 
areas are used as rangeland. 

This unit is suited to nonirrigated crops. It is limited by 
the moderate hazard of water erosion. Because 
precipitation is not sufficient for annual cropping, a 
cropping system that includes small grain and summer 
fallow is most suitable. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. Α tillage pan forms 
easily if the soil in this unit is tilled when wet. Chiseling 
or subsoiling can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. Reducing the distance between terraces also 
helps to reduce erosion and increase conservation of 
soil moisture. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

The potential plant community on this unit is mainly 
Idaho fescue and bluebunch wheatgrass. 
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16D—Cantala silt loam, 12 to 20 percent slopes. 
This deep, well drained soil is on hillslopes. It formed in 
loess and old alluvium. lt is on north- and east-facing 
slopes. Elevation is 1,100 to 3,100 feet. The average 
annual precipitation is 10 to 16 inches, the average 
annual air temperature is 47 to 52 degrees F, and the 
average frost-free period is 125 to 165 days. 

Typically, the surface layer is brown silt loam about 16 
inches thick. The subsoil is yellowish brown silt loam 
about 29 inches thick. The substratum to a depth of 60 
inches or more is pale brown loam. In some areas 
bedrock is at a depth of 40 to 60 inches. 

Included in this unit are small areas of Condon, 
Lickskillet, and Morrow soils. Also included are small 
areas of Cantala soils that have slopes of 7 to 12 
percent or 20 to 35 percent. Included areas make up 
about 20 percent of the total acreage. 

Permeability of this Cantala soil is moderate. Available 
water capacity is about 10 to 13 inches. Effective rooting 
depth is 60 inches or more. Runoff is rapid, and the 
hazard of water erosion is high. 

This unit is used for nonirrigated small grain and as 
rangeland. 

This unit is suited to nonirrigated crops. It is limited 
mainly by the high hazard of water erosion. Because 
precipitation is not sufficient for annual cropping, a 
cropping system that includes small grain and summer 
fallow is most suitable. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil in this unit is tilled when wet. Chiseling 
or subsoiling can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. Reducing the distance between terraces also 
helps to reduce erosion and increase conservation of 
soil moisture. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. Crops respond to nitrogen, 
phosphorous, and sulfur fertilizer. 

The potential plant community on this unit is mainly 
Idaho fescue and bluebunch wheatgrass. If the 
rangeland is overgrazed, the proportion of preferred 
forage plants decreases and that of less preferred 
forage plants increases; therefore, livestock grazing 
should be managed so that the desired balance of 
preferred species is maintained in the plant community. 
Grazing should be delayed until the preferred forage 
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plants have achieved sufficient growth to withstand 
grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitation for seeding is slope. 
The plants selected for seeding should meet the 
seasonal requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. 


16E—Cantala silt loam, 20 to 35 percent slopes. 
This deep, well drained soil is on hillslopes. It formed in 
loess and old alluvium. It is on north- and east-facing 
slopes. Elevation is 1,100 to 3,100 feet. The average 
annual precipitation is 10 to 16 inches, the average 
annual air temperature is 47 to 52 degrees F, and the 
average frost-free period is 125 to 165 days. 

Typically, the surface layer is brown silt loam about 16 
inches thick. The subsoil is yellowish brown silt loam 
about 29 inches thick. The substratum to a depth of 60 
inches or more is pale brown loam. In some areas 
bedrock is at a depth of 40 to 60 inches. 

Included in this unit are small areas of Condon, 
Lickskillet, Morrow, and Wrentham soils. Also included 
are small areas of Rock outcrop and Cantala soils that 
have slopes of 12 to 20 percent or 35 to 50 percent. 
Included areas make up about 25 percent of the total 
acreage. 

Permeability of this Cantala soil is moderate. Available 
water capacity is about 10 to 13 inches. Effective rooting 
depth is 60 inches or more. Runoff is rapid, and the 
hazard of water erosion is high. 

This unit is used as rangeland and for nonirrigated 
small grain. 

The potential plant community on this unit is mainly 
Idaho fescue and bluebunch wheatgrass. If the 
rangeland is overgrazed, the proportion of preferred 
forage plants decreases and that of less preferred 
forage plants increases; therefore, livestock grazing 
should be managed so that the desired balance of 
preferred species is maintained in the plant community. 
Grazing should be delayed until the preferred forage 
plants have achieved sufficient growth to withstand 
grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitation for seeding is slope. 
The plants selected for seeding should meet the 
seasonal requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Use of mechanical 
treatment practices in some areas may not be practical 
because of the steepness of slope. 
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Slope may limit access by livestock and result in 
overgrazing of the less sloping areas. Trails or walkways 
can be constructed in some areas to encourage 
livestock to graze in areas where access is limited. 

If this unit is used for nonirrigated crops, the main 
limitations are slope and the high hazard of water 
erosion. Because precipitation is not sufficient for annual 
cropping, a cropping system that includes small grain 
and summer fallow is most suitable; however, because 
of the steepness of slope and high hazard of erosion, 
the more steeply sloping areas of this unit should be 
planted to permanent vegetation. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil in this unit is tilled when wet. Chiseling 
or subsoiling can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of grassed waterways. Leaving crop residue 
on or near the surface helps to conserve moisture, 
maintain tilth, and control erosion. On long slopes, 
chiseling the stubble in fall slows runoff and reduces soil 
loss in years when the snow melts rapidly while the soil 
is still frozen. Chiseling also promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 


17A—Catherine Variant-Catherine silt loams, 0 to 3 
percent slopes. This map unit is on flood plains. 
Elevation is 600 to 1,300 feet. The average annual 
precipitation is 11 to 16 inches, the average annual air 
temperature is 50 to 54 degrees F, and the average 
frost-free period is 155 to 195 days. 

This unit is about 50 percent Catherine Variant silt 
loam and 25 percent Catherine silt loam. The percentage 
varies from one area to another. 

Included in this unit are small areas of Hermiston, 
Pedigo, and Powder soils. Also included are small areas 
of soils that are similar to the Catherine Variant soils but 
that have gravel at a depth of less than 20 inches. 
Included areas make up about 25 percent of the total 
acreage. 

The Catherine Variant soil is deep and poorly drained. 
It formed in mixed alluvium. Typically, the surface layer is 
dark grayish brown and grayish brown silt loam about 7 
inches thick. The subsurface layer is dark grayish brown 
and grayish brown silt loam about 18 inches thick. The 
substratum to a depth of 60 inches or more is grayish 
brown and brown very gravelly silt loam. In some areas 
the surface layer is silty clay loam. 

Permeability of the Catherine Variant soil is moderate. 
Available water capacity is about 8 to 12 inches. 
Effective rooting depth is 60 inches or more for water- 
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tolerant plants but is limited to depths between 12 and 
48 inches for non-water-tolerant plants. Runoff is slow, 
and the hazard of water erosion is slight. A seasonal 
high water table fluctuates between depths of 0 and 48 
inches throughout the year. This soil is subject to brief 
periods of flooding in winter and spring. 

The Catherine soil is deep and somewhat poorly 
drained. It formed in mixed alluvium. Typicaily, the 
surface layer is dark grayish brown and grayish brown 
silt loarn about 22 inches thick. The subsoil is grayish 
brown silt loam about 3 inches thick. The upper 15 
inches of the substratum is grayish brown silt loam, and 
the lower part to a depth of 60 inches or more is grayish 
brown gravelly silt loam. 

Permeability of the Catherine soil is moderate. 
Available water capacity is about 10 to 14 inches. 
Effective rooting depth is 60 inches or more for water- 
tolerant plants but is limited to depths between 24 and 
48 inches for non-water-tolerant plants. Runoff is slow, 
and the hazard of water erosion is slight. A seasonal 
high water table fluctuates between depths of 24 and 48 
inches in winter and spring. This soil is subject to brief 
periods of flooding in winter and spring. 

Most areas of this unit are used for pasture. A few 
areas are used for homesite development and as 
rangeland. The unit is limited mainly by wetness and the 
hazard of flooding. 

Wetness limits the choice of plants and the period of 
cutting or grazing and increases the risk of winterkill. 
Proper stocking rates, pasture rotation, and restricting 
grazing to the drier areas of this unit help to keep the 
pasture in good condition and to protect the soil from 
erosion. Grazing when the soil is moist results in 
compaction of the surface layer, poor tilth, and excessive 
runoff. 

This unit has a high water table during the growing 
season and is subirrigated in many areas; however, if 
supplemental irrigation is necessary, sprinkler systems 
generally are most suitable. Use of these systems 
permits the even, controlled application of water, 
reduces runoff, and minimizes the risk of erosion. To 
avoid overirrigating, raising the water table, and 
increasing the risk of erosion, applications of irrigation 
water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. 

If gravity irrigation systems are used, leveling is 
needed in sloping areas for the efficient application and 
removal of irrigation water. Use of pipe, ditch lining, or 
drop structures in irrigation ditches facilitates irrigation 
and reduces ditch erosion. 

If this unit is used for homesite development, the main 
limitations are wetness and the hazard of flooding. 

The water table increases the possibility of failure of 
septic tank absorption fields. If the density of housing is 
high, community sewage systems are needed to prevent 
contamination of water supplies as a result of seepage 
from onsite sewage disposal systems. 
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If this unit is used as building sites, drainage or special 
design is needed to overcome the limitation imposed by 
the water table. 

Dikes and channels that have outlets for floodwater 
can be used to protect buildings and onsite sewage 
disposal systems from flooding. Roads and streets 
should be located above the expected flood level. 

The potential plant community on this unit is mainly 
tufted hairgrass, sedge, and Baltic rush. 


18B—Condon silt loam, 1 to 7 percent slopes. This 
moderately deep, well drained soil is on broad summits 
of hills. It formed in loess. Elevation is 1,100 to 2,400 
feet. The average annual precipitation is 10 to 14 inches, 
the average annual air temperature is 47 to 52 degrees 
F, and the average frost-free period is 125 to 165 days. 

Typically, the surface layer is brown silt loam about 8 
inches thick. The subsoil is brown and light yellowish 
brown silt loam about 22 inches thick. Basalt is at a 
depth of 30 inches. Depth to basalt ranges from 20 to 40 
inches. In some areas depth to basalt ranges from 40 to 
60 inches. 

Included in this unit are small areas of Bakeoven and 
Lickskillet soils. Also included are small areas of Condon 
soils that have slopes of 7 to 12 percent and soils that 
are similar to this Condon soil but that have 15 to 50 
percent rock fragments. Included areas make up about 
15 percent of the total acreage. 

Permeability of this Condon soil is moderate. Available 
water capacity is about 4 to 9 inches. Effective rooting 
depth is 20 to 40 inches. Runoff is medium, and the 
hazard of water erosion is moderate. 

Most areas of this unit are used for nonirrigated small 
grain. A few areas are used as rangeland and wildlife 
habitat. 

This unit is suited to nonirrigated crops. It is limited 
mainiy by the moderate depth to bedrock and the 
moderate hazard of water erosion. Although most of this 
unit is farmed using a grain-fallow cropping system, 
precipitation may be adequate to permit annual cropping. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil in this unit is tilled when wet. Chiseling 
or subsoiling can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. On long slopes, chiseling the stubble in fall 
slows runoff and reduces soil loss in years when the 
snow melts rapidly while the soil is still frozen. Chiseling 
also promotes better aeration. 
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Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

The potential plant community on this unit is mainly 
Idaho fescue and bluebunch wheatgrass. If the 
rangeland is overgrazed, the proportion of preferred 
forage plants decreases and that of less preferred 
forage plants increases; therefore, livestock grazing 
should be managed so that the desired balance of 
preferred species is maintained in the plant community. 
Grazing should be delayed until the preferred forage 
plants have achieved sufficient growth to withstand 
grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The plants selected for seeding should 
meet the seasonal requirements of livestock or wildlife, 
or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. 


18C—Condon silt loam, 7 to 12 percent slopes. 
This moderately deep, well drained soil is on broad 
summits of hills. It formed in loess. Elevation is 1,100 to 
2,400 feet. The average annual precipitation is 10 to 14 
inches, the average annual air temperature is 47 to 52 
degrees F, and the average frost-free period is 125 to 
165 days. 

Typically, the surface layer is brown silt loam about 8 
inches thick. The subsoil is brown and light yellowish 
brown silt loam about 22 inches thick. Basalt is at a 
depth of 30 inches. Depth to basalt ranges from 20 to 40 
inches. In some areas depth to basalt ranges from 40 to 
60 inches. 

Included in this unit are small areas of Bakeoven, 
Cantala, and Lickskillet soils. Also included are small 
areas of Condon soils that have slopes of 1 to 7 percent 
or 12 to 20 percent and soils that are similar to this 
Condon soil but that have 15 to 50 percent rock 
fragments. Included areas make up about 25 percent of 
the total acreage. 

Permeability of this Condon soil is moderate. Available 
water capacity is about 4 to 9 inches. Effective rooting 
depth is 20 to 40 inches. Runoff is medium, and the 
hazard of water erosion is moderate. 

Most areas of this unit are used for nonirrigated small 
grain. A few areas are used as rangeland and wildlife 
habitat. 

This unit is suited to nonirrigated crops. It is limited 
mainly by the moderate depth to bedrock and the 
moderate hazard of water erosion. Although most of this 
unit is farmed using a grain-fallow cropping system, 
precipitation may be adequate to permit annual cropping. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 
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Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil in this unit is tiled when wet. Chiseling 
or subsoiling can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. Reducing the distance between terraces also 
helps to reduce erosion and increase conservation of 
soil moisture. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. Crops respond to nitrogen, 
phosphorous, and sulfur fertilizer. 

The potential plant community on this unit is mainly 
Idaho fescue and bluebunch wheatgrass. If the 
rangeland is overgrazed, the proportion of preferred 
forage plants decreases and that of less preferred 
forage plants increases; therefore, livestock grazing 
should be managed so that the desired balance of 
preferred species is maintained in the plant community. 
Grazing should be delayed until the preferred forage 
plants have achieved sufficient growth to withstand 
grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The plants selected for seeding should 
meet the seasonal requirements of livestock or wildlife, 
or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. 


18E—Condon silt loam, 20 to 35 percent slopes. 
This moderately deep, well drained soil is on hillslopes. It 
formed in loess. It is mainly on north- and east-facing 
slopes. Elevation is 1,100 to 2,400 feet. The average 
annual precipitation is 10 to 14 inches, the average 
annual air temperature is 47 to 52 degrees F, and the 
average frost-free period is 125 to 165 days. 

Typically, the surface layer is brown silt loam about 8 
inches thick. The subsoil is brown and light yellowish 
brown silt loam about 22 inches thick. Basalt is at a 
depth of 30 inches. Depth to basalt ranges from 20 to 40 
inches. In some areas depth to basalt ranges from 40 to 
60 inches. 

Included in this unit are small areas of Bakeoven, 
Cantala, and Lickskillet soils. Also included are smail 
areas of Rock outcrop and Condon soils that have 
slopes of 12 to 20 percent or 40 to 50 percent. Included 
areas make up about 25 percent of the total acreage. 
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Permeability of this Condon soil is moderate. Available 
water capacity is about 4 to 9 inches. Effective rooting 
depth is 20 to 40 inches. Runoff is rapid, and the hazard 
of water erosion is high. 

Most areas of this unit are used as rangeland and 
wildlife habitat. A few areas are used for nonirrigated 
small grain. 

The potential plant community on this unit is mainly 
Idaho fescue, bluebunch wheatgrass, and Sandberg 
bluegrass. If the rangeland is overgrazed, the proportion 
of preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitation for seeding is slope. 
The plants selected for seeding should meet the 
seasonal requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Use of mechanical 
treatment practices may be limited in the steeper areas 
of this unit. 

Slope may limit access by livestock and result in 
overgrazing of the less sloping areas. Trails or walkways 
can be constructed in some areas to encourage 
livestock to graze in areas where access is limited. 

if this unit is used for nonirrigated crops, the main 
limitations are moderate depth to bedrock, slope, and 
the high hazard of water erosion. Although most of this 
unit is farmed using a grain-fallow cropping system, 
precipitation may be adequate to permit annual cropping; 
however, because of the steepness of slope and high 
hazard of water erosion, the more steeply sloping areas 
of this unit should be planted to permanent vegetation. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil in this unit is tilled when wet. Chiseling 
or subsoiling can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of grassed waterways. Leaving crop residue 
on or near the surface helps to conserve moisture, 
maintain tilth, and control erosion. On long slopes, 
chiseling the stubble in fall slows runoff and reduces soil 
loss in years when the snow melts rapidly while the soil 
is still frozen. Chiseling also promotes better aeration. 
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Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 


19D—Condon silt loam, 12 to 20 percent north 
slopes. This moderately deep, well drained soil is on 
hilislopes. It formed in loess. Elevation is 1,100 to 2,400 
feet. The average annual precipitation is 10 to 14 inches, 
the average annual air temperature is 47 to 52 degrees 
F, and the average frost-free period is 125 to 165 days. 

Typically, the surface layer is brown silt loam about 8 
inches thick. The subsoil is brown and light yellowish 
brown silt loam about 22 inches thick. Basalt is at a 
depth of 30 inches. Depth to basalt ranges from 20 to 40 
inches. In some areas depth to basalt ranges from 40 to 
60 inches. 

Included in this unit are small areas of Bakeoven, 
Cantala, and Lickskillet soils. Also included are small 
areas of Condon soils that have slopes of 1 to 12 
percent or 20 to 30 percent. Included areas make up 
about 30 percent of the total acreage. 

Permeability of this Condon soil is moderate. Available 
water capacity is about 4 to 9 inches. Effective rooting 
depth is 20 to 40 inches. Runoff is rapid, and the hazard 
of water erosion is high. 

This unit is used mainly for nonirrigated small grain. It 
is also used as rangeland and wildlife habitat. 

This unit is suited to nonirrigated crops. It is limited 
mainly by the moderate depth to bedrock and the high 
hazard of water erosion. Although most of this unit is 
farmed using a grain-fallow cropping system, 
precipitation may be adequate to permit annual cropping. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil in this unit is tilled when wet. Chiseling 
or subsoiling can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fail, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. Reducing the distance between terraces also 
helps to reduce erosion and increase conservation of 
soil moisture. Because of slope, gradient terraces rather 
than level ones may be more suitable. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. Crops respond to nitrogen, 
phosphorous, and sulfur fertilizer. 

The potential plant community on this unit is mainly 
Idaho fescue and bluebunch wheaigrass. If the 
rangeland is overgrazed, the proportion of preferred 
forage plants decreases and that of less preferred 
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forage plants increases; therefore, livestock grazing 
should be managed so that the desired balance of 
preferred species is maintained in the plant community. 
Grazing should be delayed until the preferred forage 
plants have achieved sufficient growth to withstand 
grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitation for seeding is slope. 
The plants selected for seeding should meet the 
seasonal requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. 


20D—Condon silt loam, 12 to 20 percent south 
slopes. This moderately deep, well drained soil is on 
hillslopes. It formed in loess. Elevation is 1,100 to 2,400 
feet. The average annual precipitation is 10 to 14 inches, 
the average annual air temperature is 47 to 52 degrees 
F, and the average frost-free period is 125 to 165 days. 

Typically, the surface layer is brown silt loam about 8 
inches thick. The subsoil is brown and light yellowish 
brown silt loam about 22 inches thick. Basalt is at a 
depth of 30 inches. Depth to basalt ranges from 20 to 40 
inches. 

Included in this unit are small areas of Bakeoven and 
Lickskillet soils. Also included are small areas of Condon 
soils that have slopes of 1 to 12 percent or 20 to 30 
percent and soils that are similar to this Condon soil but 
have 15 to 50 percent rock fragments. Included areas 
make up about 35 percent of the total acreage. 

Permeability of this Condon soil is moderate. Available 
water capacity is about 4 to 9 inches. Effective rooting 
depth is 20 to 40 inches. Runoff is rapid, and the hazard 
of water erosion is high. 

This unit is used mainly for nonirrigated small grain. It 
is also used as rangeland and wildlife habitat. 

This unit is suited to nonirrigated crops. It is limited 
mainly by the moderate depth to bedrock, droughtiness, 
and the high hazard of water erosion. Although most of 
this unit is farmed using a grain-fallow cropping system, 
precipitation may be adequate to permit annual cropping. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil in this unit is tilled when wet. Chiseling 
or subsoiling can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
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erosion. Reducing the distance between terraces also 
helps to reduce erosion and increase conservation of 
soil moisture. Because of slope, gradient terraces rather 
than level ones may be more suitable. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. Crops respond to nitrogen, 
phosphorous, and sulfur fertilizer. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass and Sandberg bluegrass. If the 
rangeland is overgrazed, the proportion of preferred 
forage plants decreases and that of less preferred 
forage plants increases; therefore, livestock grazing 
should be managed so that the desired balance of 
preferred species is maintained in the plant community. 
Grazing should be delayed until the preferred forage 
plants have achieved sufficient growth to withstand 
grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are the 
steepness of slope and the high percentage of included 
soils that are shallow or very shallow. The plants 
selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. 


21D—Condon-Bakeoven complex, 2 to 20 percent 
slopes. This map unit is on broad summits of hills. 
Elevation is 1,600 to 2,400 feet. The average annual 
precipitation is 10 to 14 inches, the average annual air 
temperature is 47 to 52 degrees F, and the average 
frost-free period is 125 to 165 days. 

This unit is 40 percent Condon silt loam and 30 
percent Bakeoven very cobbly loam. The percentage 
varies from one area to another. The soils occur as 
patterned land, locally known as biscuit-scabland. The 
Bakeoven soil occurs as scabland between and around 
the areas of the Condon soil. The Condon soil occurs as 
circular mounds, or biscuits, that have a convex surface 
and are deepest in the center. The components of this 
unit are so intricately intermingled that it was not 
practical to map them at the scale used. 

Included in this unit are small areas of Lickskillet soils 
and soils that are similar to this Condon soil but have 15 
to 50 percent rock fragments. Also included are small 
areas of Condon and Bakeoven soils that have slopes of 
20 to 30 percent. Included areas make up about 30 
percent of the total acreage. 

The Condon soil is moderately deep and well drained. 
It formed in loess. Typically, the surface layer is brown 
silt loam about 8 inches thick. The subsoil is brown and 
light yellowish brown silt loam about 22 inches thick. 
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Basalt is at a depth of 30 inches. Depth to basalt ranges 
from 20 to 40 inches. 

Permeability of the Condon soil is moderate. Available 
water capacity is about 4 to 9 inches. Effective rooting 
depth is 20 to 40 inches. Runoff is rapid, and the hazard 
of water erosion is high. 

The Bakeoven soil is very shallow and well drained. It 
formed in residuum mixed with loess. Typically, the 
surface layer is brown very cobbly loam about 3 inches 
thick. The subsoil is brown very gravelly loam and clay 
loam about 5 inches thick. Basalt is at a depth of 8 
inches. Depth to basalt ranges from 4 to 12 inches. 

Permeability of the Bakeoven soil is moderately slow. 
Available water capacity is about 0.5 inch to 1.5 inches. 
Effective rooting depth is 4 to 12 inches. Runoff is rapid, 
and the hazard of water erosion is high. 

This unit is used as rangeland and wildlife habitat. 

The potential plant community on the Condon soil is 
mainly Idaho fescue and bluebunch wheatgrass. The 
potential plant community on the Bakeoven soil is mainly 
Sandberg bluegrass. Stiff sagebrush grows in some 
areas. The production of forage is limited by the high 
content of rock fragments and the very shallow depth of 
the Bakeoven soil. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed unti! the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

The suitability of this unit for rangeland seeding or 
other mechanical or chemical treatment is poor. The 
main limitation for treatment is the interspersed areas of 
the very shallow Bakeoven soil. The plants selected for 
seeding should meet the seasonal requirements of 
livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, and a planned 
grazing system. 


22C—Cowsly silt loam, 2 to 12 percent slopes. This 
deep, moderately well drained soil is on plateaus. It 
formed in loess and residuum. Elevation is 2,800 to 
4,000 feet. The average annual precipitation is 22 to 30 
inches, the average annual air temperature is 42 to 45 
degrees F, and the average frost-free period is 60 to 90 
days. 

Typically, the surface is covered with a mat of needles 
and twigs about 2 inches thick. The surface layer is silt 
loam about 6 inches thick. The subsurface layer is dark 
grayish brown silty clay loam about 8 inches thick. The 
subsoil is brown silty clay loam about 15 inches thick. 
Below this is light gray silt loam about 5 inches thick 
over a buried subsoil of brown silty clay about 26 inches 
thick. Depth to basalt is 60 inches or more. In some 
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areas depth to basalt ranges from 40 to 60 inches. In 
some areas the surface layer is silty clay loam. 

Included in this unit are small areas of Tolo and Waha 
soils. Also included are small areas of soils that are 
similar to this Cowsly soil but that have less than 40 
percent clay in the subsoil and Cowsly soils that have 12 
to 20 percent slopes. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Cowsly soil is moderate to a depth 
of 34 inches and very slow below this depth. Available 
water capacity is about 9 to 12 inches. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is moderate. Water is perched 
above the silty clay subsoil during March through May. 

Most areas of this unit are used for nonirrigated crops 
and pasture. The main crop is annually grown winter or 
spring small grain. Some areas are used for small grain 
and peas grown in rotation. A few areas are used for 
timber production, livestock grazing, and wildlife habitat. 

This unit is suited to nonirrigated crops. It is limited 
mainly by the water table that is perched in spring and 
the hazard of water erosion. 

Because of the perched water table, the soil remains 
wet for long periods in spring. When the soil is in this 
condition, it is subject to displacement, compaction, and 
erosion. Tillage equipment should be kept off the soil 
until it has drained. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling and 
subsoiling can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. Crops respond to nitrogen, 
phosphorous, and sulfur fertilizer. 

If this unit is used for hay and pasture, the main 
limitations are the perched water table and the hazard of 
water erosion. 

Wetness limits the choice of plants and the period of 
cutting or grazing and increases the risk οἱ winterkill. 
Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and to protect the soil from erosion. 
Grazing when the soil is moist results in compaction of 
the surface layer, poor tilth, and excessive runoff. 

Fertilizer is needed to ensure optimum growth of 
grasses and legumes. 


Soil Survey 


This unit is suited to the production of ponderosa pine 
and Douglas-fir. The understory in mainly elk sedge, 
pinegrass, and common snowberry. 

On the basis of a 100-year site curve, the mean site 
index for ponderosa pine is 105. Thus, the mean annual 
increment for 80-year-old trees 6.6 inches and larger in 
diameter at breast height is 97 cubic feet per acre. The 
mean annual increment at culmination (CMAI) for 40- 
year-old trees 0.6 inch and larger in diameter at breast 
height is 112 cubic feet per acre. 

The main limitations for the management of timber are 
the hazards of compaction, soil displacement, and 
erosion. 

Because of the perched water table, the soil in this 
unit readily becomes saturated in spring. Using standard 
wheeled and tracked equipment when the soil is moist 
causes rutting and compaction. Puddling can occur when 
the soil is wet. Using low-pressure ground equipment 
reduces damage to the soil and helps to maintain 
productivity. Harvesting of timber on this unit should be 
restricted to the summer or winter, when the soil is dry 
or frozen. 

Proper design of road drainage systems and care in 
the placement of culverts help to control erosion. 
Seeding road cuts and fills to a permanent plant cover 
reduces erosion. Steep yarding paths, skid trails, and 
firebreaks are subject to rilling and gullying unless they 
are provided with adequate water bars or are protected 
by plant cover, or both. Logging roads require suitable 
surfacing for year-round use. When wet or moist, 
unsurfaced roads and skid trails are very slippery. They 
may be impassable during rainy periods. 

Natural reforestation of harvested areas by ponderosa 
pine and Douglas-fir occurs if a seed source is present. 
Ripping skid trails and landings when the soil is dry 
breaks up compacted layers and improves soil tilth, 
which increases seedling survival. Reforestation can be 
accomplished by planting ponderosa pine and Douglas- 
fir seedlings. Seedlings planted in the silty clay subsoil 
grow poorly. Undesirable plants reduce adequate natural 
or artificial reforestation. Intensive site preparation and 
maintenance generally are not needed. 

Thinning, logging, or fire reduces the density of the 
overstory canopy and increases the production of 
understory. Broadcast seeding of adapted bunchgrasses 
is desirable after the canopy has been opened. To 
reduce the mortality of planted tree seedlings as a result 
of plant competition, grasses and trees should be 
seeded at the same time. 

If the understory is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 
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Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, and a planned 
grazing system. 


22D—Cowsly silt loam, 12 to 20 percent slopes. 
This deep, moderately well drained soil is on plateaus. It 
formed in loess and residuum. Elevation is 2,800 to 
4,000 feet. The average annual precipitation is 22 to 30 
inches, the average annual air temperature is 42 to 45 
degrees F, and the average frost-free period is 60 to 90 
days. 

Typically, the surface is covered with a mat of needles 
and twigs about 2 inches thick. The surface layer is silt 
loam about 6 inches thick. The subsurface layer is dark 
grayish brown silty clay loam about 8 inches thick. The 
subsoil is brown silty clay loam about 15 inches thick. 
The next layer is light gray silt loam about 5 inches thick. 
Below this is a buried subsoil of brown silty clay about 
26 inches thick. Depth to basalt is 60 inches or more. in 
some areas depth to basalt ranges from 40 to 60 inches. 
In some areas the surface layer is silty clay loam. 

Included in this unit are small areas of Tolo and Waha 
soils. Also included are small areas of soils that are 
similar to this Cowsly soil but that have less than 40 
percent clay in the subsoil and Cowsly soils that have 2 
to 12 percent slopes or 20 to 30 percent slopes. 
Included areas make up about 20 percent of the total 
acreage. 

Permeability of this Cowsly soil is moderate to a depth 
of 34 inches and very slow below this depth. Available 
water capacity is about 9 to 12 inches. Effective rooting 
depth is 60 inches or more. Runoff is rapid, and the 
hazard of water erosion is high. Water is perched above 
the silty clay subsoil during March through May. 

Most areas of this unit are used for nonirrigated small 
grain and pasture. A few areas are used for timber 
production, livestock grazing, and wildlife habitat. 

This unit is suited to nonirrigated crops and is cropped 
annually with winter or spring small grain. A few areas 
may be cropped by using a small grain-pea rotation. It is 
limited mainly by the perched water table in spring and 
the hazard of water erosion. 

Because of the perched water table, the soil remains 
wet for long periods in spring. When the soil is in this 
condition, it is subject to displacement, compaction, and 
erosion. Tillage equipment should be kept off the soil 
until it has drained. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling or subsoiling 
can be used to break up the pan. 

Practices that can be used to contro! erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and contro! 
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erosion. Reducing the distance between terraces also 
helps to reduce erosion and increase conservation of 
soil moisture. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. Crops respond to nitrogen, 
phosphorous, and sulfur fertilizer. 

If this unit is used for hay and pasture, the main 
limitations are the perched water table and the hazard of 
water erosion. 

Wetness limits the choice of plants and the period of 
cutting or grazing and increases the risk of winterkill. 
Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and to protect the soil from erosion. 
Grazing when the soil is moist results in compaction of 
the surface layer, poor tilth, and excessive runoff. 

Fertilizer is needed to ensure optimum growth of 
grasses and legumes. 

This unit is suited to the production of ponderosa pine 
and Douglas-fir. The understory is mainly elk sedge, 
pinegrass, and common snowberry. 

On the basis of a 100-year site curve, the mean site 
index for ponderosa pine is 105; thus, the mean annual 
increment for 80-year-old trees 6.6 inches in diameter or 
larger at breast height is 97 cubic feet per acre. The 
mean annual increment at culmination (CMAI) for 40- 
year-old trees 0.6 inch in diameter or larger at breast 
height is 112 cubic feet per acre. 

The main limitations for the management of timber are 
the hazards of compaction, soil displacement, and 
erosion and steepness of slope. 

Wheeled and tracked equipment can be used, but 
cable yarding generally is safer in the more steeply 
sloping areas and disturbs the soil less. Because of the 
perched water table, the soil in this unit readily becomes 
saturated in spring. Using standard wheeled and tracked 
equipment when the soil is moist causes rutting and 
compaction. Puddling can occur when the soil is wet. 
Using low-pressure ground equipment reduces damage 
to the soil and helps to maintain productivity. Harvesting 
of timber on this unit should be restricted to summer or 
winter, when the soil is dry or frozen. 

In the more steeply sloping areas, road location is 
more difficult and maintenance costs are greater. Proper 
design of road drainage systems and care in the 
placement of culverts help to control erosion. Seeding 
road cuts and fills to a permanent plant cover reduces 
erosion. Steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying unless they are 
provided with adequate water bars or are protected by 
plant cover, or both. 

Logging roads require suitable surfacing for year-round 
use. When wet or moist, unsurfaced roads and skid trails 
are very slippery. They may be impassable during rainy 
periods. 
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Natural reforestation of harvested areas by ponderosa 
pine and Douglas-fir occurs if a seed source is present. 
Ripping skid trails and landings when the soil is dry 
breaks up compacted layers and improves soil tilth, 
which increases seedling survival. Reforestation can be 
accomplished by planting ponderosa pine and Douglas- 
fir seedlings. Seedlings planted in the silty clay subsoil 
grow poorly. Undesirable plants reduce adequate natural 
or artificial reforestation. Intensive site preparation and 
maintenance generally are not needed. 

Thinning, logging, or fire reduces the density of the 
overstory canopy and increases the production of 
understory. Broadcast seeding of adapted bunchgrasses 
is desirable after the canopy has been opened. To 
reduce the mortality of planted tree seedlings as a result 
of plant competition, grasses and trees should be 
seeded at the same time. 

If the understory is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, and a planned 
grazing system. 


23—Dune land. This map unit consists of deep, 
excessively drained soils on terraces of the Columbia 
River. it formed in eolian sand. Slope is 0 to 30 percent. 
Areas are strongly convex and are dunelike, hummocky, 
or hilly. The dunes are long and narrow and are oriented 
in a northeast-to-southwest direction. Elevation is 350 to 
1,200 feet. The average annual precipitation is 8 to 10 
inches, the average annual air temperature is 52 to 54 
degrees F, and the average frost-free period is 160 to 
190 days. 

Dune land is light gray to dark grayish brown loamy 
sand, fine sand, or sand 60 inches thick or more. 

Included in this unit are small areas of Adkins, 
Koehler, Quincy, Ritzville, Sagehill, Shano, and Taunton 
soils. Included areas make up about 30 percent of the 
total acreage; however, the percentage varies from one 
area to another. 

Permeability of Dune land is rapid to very rapid. 
Available water capacity is 2 to 5 inches. Effective 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is slight. The hazard of soil 
blowing is very high. 

This unit is used for wildlife habitat and for a limited 
amount of livestock grazing. 

The present vegetation in some areas is mainly 
scattered clumps of cheatgrass, big sagebrush, and 
antelope bitterbrush. 


Soil Survey 


It is difficult to establish desirable rangeland grasses 
on this unit because of the very high hazard of soil 
blowing. Soil blowing can be reduced by seeding with 
permanent grasses and mulching. Suitable materials 
include straw, asphalt, jute netting, and gravel or a 
combination of these materials. 


24B—Ellisforde silt loam, 1 to 7 percent slopes. 
This deep, well drained soil is on terraces. It formed in 
loess that has been deposited over lacustrine sediment. 
Elevation is 500 to 900 feet. The average annual 
precipitation is 8 to 12 inches, the average annual air 
temperature is 50 to 54 degrees F, and the average 
frost-free period is 160 to 190 days. 

Typically, the surface layer is brown silt loam about 10 
inches thick. The subsoil is brown and pale brown silt 
loam about 18 inches thick. The substratum to a depth 
of 60 inches or more is pale brown silt loam. Depth to 
basalt is 60 inches or more. 

Included in this unit are small areas of Ellisforde, 
eroded, soils; Ritzville soils; and soils that are similar to 
this Ellisforde soil but that have lacustrine sediment at a 
depth of 10 to 20 inches. Also included are small areas 
of Ellisforde soils that have slopes of 7 to 20 percent. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of this Ellisforde soil is moderate to a 
depth of 28 inches and moderately slow below this 
depth. Available water capacity is about 11.0 to 13.5 
inches. Effective rooting depth is 60 inches or more. 
Runoff is medium, and the hazard of water erosion is 
moderate. 

Most areas of this unit are used for irrigated crops 
such as alfalfa seed and small grain. Among the other 
crops grown are alfalfa hay, tree fruit, pasture, and 
nonirrigated small grain. Some areas are used for 
homesite development and rangeland. 

This unit is suited to irrigated crops. Sprinkler irrigation 
is a suitable method of applying water. Use of this 
method permits the even, controlled application of water, 
reduces runoff, and minimizes the risk of erosion. To 
avoid overirrigating, developing a perched water table, 
and increasing the risk of erosion, application of irrigation 
water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. If furrow or 
corrugation irrigation systems are used, runs should be 
on the contour or across the slope. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. À suitable cropping 
System is one that includes 10 to 12 years of alfalfa for 
seed and 2 years of small grain. Returning crop residue 
to the soil or regularly adding other organic matter 
improves fertility, reduces crusting, and increases the 
water intake rate. 

If this unit is used for nonirrigated crops, it is limited by 
the moderate hazard of water erosion. A cropping 
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system that includes small grain and summer fallow is 
most suitable because precipitation is not sufficient for 
annual cropping. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling or subsoiling 
can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass and Sandberg bluegrass. 


24C—Ellisforde silt loam, 7 to 20 percent slopes. 
This deep, well drained soil is on terraces and terrace 
scarps. It formed in loess that has been deposited over 
lacustrine sediment. Elevation is 500 to 900 feet. The 
average annual precipitation is 8 to 12 inches, the 
average annual air temperature is 50 to 54 degrees F, 
and the average frost-free period is 160 to 190 days. 

Typically, the surface layer is brown silt loam about 10 
inches thick. The subsoil is brown and pale brown silt 
loam about 18 inches thick. The substratum to a depth 
of 60 inches or more is pale brown silt loam. Depth to 
basalt is 60 inches or more. 

Included in this unit are small areas of Ellisforde, 
eroded, soils; Ritzville soils; and soils that are similar to 
this Ellisforde soil but that have lacustrine sediment at a 
depth of 10 to 20 inches. Also included are small areas 
of Ellisforde soils that have slopes of 1 to 7 percent or 
20 to 40 percent. Included areas make up about 25 
percent of the total acreage. 

Permeability of this Ellisforde soil is moderate to a 
depth of 28 inches and moderately slow below this 
depth. Available water capacity is about 11.0 to 13.5 
inches. Effective rooting depth is 60 inches or more. 
Runoff is rapid, and the hazard of water erosion is high. 

Most areas of this unit are used for irrigated crops 
such as alfalfa seed and small grain. Among the other 
crops grown are alfalfa hay, tree fruit, pasture, and 
nonirrigated small grain. Some areas are used for 
homesite development and rangeland. 

The more gently sloping areas of this unit are suitable 
for irrigated crops. Because of slope, sprinkler irrigation 
is a suitable method of applying water. Use of this 
method permits the even, controlled application of water, 
reduces runoff, and minimizes the risk of erosion. To 
avoid overirrigating and increasing the risk of erosion, 
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applications of irrigation water should be adjusted to the 
available water capacity, the water intake rate, and the 
crop needs. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes 10 to 12 years of alfalfa for 
seed and 2 years of small grain. Returning crop residue 
to the soil or regularly adding other organic matter 
improves fertility, reduces crusting, and increases the 
water intake rate. 

If this unit is used for nonirrigated crops, it is limited by 
the high hazard of water erosion. A cropping system that 
includes small grain and summer fallow is most suitable 
because precipitation is not sufficient for annual 
cropping. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling or subsoiling 
can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. Reducing the distance between terraces also 
helps to reduce erosion. Crops respond to nitrogen, 
phosphorous, and sulfur fertilizer. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass and Sandberg bluegrass. 


25C—Ellisforde-Ellisforde, eroded complex, 1 to 20 
percent slopes. This map unit is on dissected terraces. 
Elevation is 500 to 900 feet. The average annual 
precipitation is 8 to 12 inches, the average annual air 
temperature is 50 to 54 degrees F, and the average 
frost-free period is 160 to 190 days. 

This unit is 65 percent Ellisforde silt loam and 30 
percent Ellisforde very fine sandy loam, eroded. The 
components of this unit are so intricately intermingled 
that it was not practical to map them at the scale used. 

Included in this unit are small areas of Ritzville soils 
and Ellisforde, eroded, soils that have slopes of 20 to 30 
percent. Included areas make up about 5 percent of the 
total acreage. 

The Ellisforde soil is deep and well drained. It formed 
in loess that has been deposited over lacustrine 
sediment and is on north- and east-facing slopes and on 
broad ridges. Typically, the surface layer is brown silt 
loam about 10 inches thick. The subsoil is brown and 
pale brown silt loam about 18 inches thick. The 
substratum to a depth of 60 inches or more is pale 
brown silt loam. Depth to basalt is 60 inches or more. 
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Permeability of the Ellisforde soil is moderate to a 
depth of 28 inches and moderaiely slow below this 
depth. Available water capacity is about 11.0 to 13.5 
inches. Effective rooting depth is 60 inches or more. 
Runoff is rapid, and the hazard of water erosion is high. 

The Ellisforde, eroded, soil is deep and well drained. It 
formed in loess that has been deposited over lacustrine 
sediment and is on south- and west-facing slopes and 
on narrow ridges. Typically, the surface layer is light 
brownish gray very fine sandy loam about 6 inches thick. 
The subsoil is light gray and light brownish gray silt loam 
about 16 inches thick. The substratum to a depth of 60 
inches or more is light brownish gray silt loam and very 
fine sandy loam. Depth to basalt is 60 inches or more. 

Permeability of the Ellisforde, eroded, soil is moderate 
to moderately slow. Available water capacity is about 
11.0 to 13.5 inches. Effective rooting depth is 60 inches 
or more. Runoff is rapid, and the hazard of water erosion 
is high. 

This unit is used for irrigated alfalfa for seed, small 
grain, and alfalfa hay. 

Because of slope and the undulating topography of 
this unit, sprinkler irrigation is a suitable method of 
applying water. Use of this method permits the even, 
controlled application of water, reduces runoff, and 
minimizes the risk of erosion. To avoid overirrigating and 
developing a perched water table or increasing the risk 
of erosion, application of irrigation water should be 
adjusted to the available water capacity, the water intake 
rate, and the crop needs. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes 10 to 12 years of alfalfa for 
seed and 2 years of small grain. Returning crop residue 
to the soil or regularly adding other organic matter 
improves fertility, reduces crusting, and increases the 
water intake rate. 


26E—Entic Durochrepts, 20 to 40 percent slopes. 
These shallow to moderately deep, well drained soils are 
on terrace scarps. The soils formed in loess over 
cemented alluvium. Elevation is 1,100 to 2,100 feet. The 
average annual precipitation is 12 to 16 inches, the 
average annual air temperature is 50 to 53 degrees F, 
and the average frost-free period is 140 to 165 days. 

The surface layer ranges from silt loam and loam to 
extremely cobbly silt loam and loam. The underlying 
layers range from very gravelly silt loam to very gravelly 
clay loam over a hardpan. Depth to the hardpan ranges 
from 10 to 40 inches. 

Included in this unit are small areas of Lickskillet and 
Pilot Rock soils and Entic Durochrepts that have slopes 
of 10 to 20 percent. Included areas make up about 30 
percent of the total acreage. 

Permeability of these Entic Durochrepts is moderate to 
a depth of 11 inches and very slow below this depth. 
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Available water capacity is about 1.0 inch to 3.5 inches. 
Effective rooting depth is 10 to 20 inches. Runoff is 
rapid, and the hazard of water erosion is high. 

This unit is used as rangeland and wildlife habitat. 

The potential plant community on this unit varies; 
however, plants that may be present in the community 
include bluebunch wheatgrass and Sandberg bluegrass. 
The production of forage is limited by the high content of 
rock fragments in the soil and the restricted depth to the 
hardpan. If the rangeland is overgrazed, the proportion 
of preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

The suitability of this unit for rangeland seeding is 
poor. The main limitations are the steepness of slope 
and the high content of rock fragments in the soil. The 
plants selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. 

Slope limits access by livestock and results in 
overgrazing of the less sloping areas. Trails or walkways 
can be constructed in some areas to encourage 
livestock to graze in areas where access is limited. 


27A—Esquatzel silt loam, 0 to 3 percent slopes. 
This deep, well drained soil is on flood plains. It formed 
in silty alluvium. Elevation is 500 to 900 feet. The 
average annual precipitation is 9 to 12 inches, the 
average annual air temperature is 52 to 53 degrees F, 
and the average frost-free period is 160 to 180 days. 

Typically, the surface layer is brown silt loam about 21 
inches thick. The substratum to a depth of 60 inches or 
more is brown and grayish brown, stratified silt loam and 
very fine sandy loam. In some areas there is no 
accumulation of calcium carbonate in the profile. 

Included in this unit are small areas of Kimberly, 
Powder, and Yakima soils. Included areas make up 
about 20 percent of the total acreage. 

Permeability of this Esquatzel soil is moderate. 
Available water capacity is about 10 to 14 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
slow, and the hazard of water erosion is slight. This soil 
is subject to rare periods of flooding. 

Most areas of this unit are used for irrigated crops, 
mainly small grain, alfalfa hay, row crops, and orchards. 
Some areas are used for homesite development and 
pasture. 

This unit is suited to irrigated crops. It has few 
limitations. 
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Furrow, border, corrugation, drip, and sprinkler 
irrigation systems are suited to this unit. The method 
used generally is governed by the crop grown. To avoid 
overirrigating and increasing the risk of erosion, 
applications of irrigation water should be adjusted to the 
available water capacity, the water intake rate, and the 
crop needs. If gravity irrigation systems are used, 
leveling may be needed in sloping areas for the efficient 
application and removal of irrigation water. Use of pipe, 
ditch lining, or drop structures in irrigation ditches 
facilitates irrigation and reduces ditch erosion. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes 4 or 5 years of alfalfa hay 
and 3 or 4 years of small grain or corn. Returning crop 
residue to the soil or regularly adding other organic 
matter improves fertility, reduces crusting, and increases 
the water intake rate. 

This unit is suited to hay and pasture. Proper stocking 
rates, pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
to protect the soil from erosion. Grazing when the soil is 
moist results in compaction of the surface layer, poor 
tilth, and excessive runoff. 

Irrigation water can be applied by the flood and 
sprinkler methods. Leveling helps to ensure the uniform 
application of water. Annual applications of nitrogen, 
phosphorous, and sulfur fertilizer are needed to maintain 
production of high quality irrigated pasture. 

If this unit is used for homesite development, the main 
limitation is the hazard of flooding. Dikes and channels 
that have outlets for floodwater can be used to protect 
buildings and onsite sewage disposal systems from 
flooding. Culverts may become clogged during floods, 
and damage to roads, homesites, and structures may 
result. Using larger culverts helps to overcome this 
problem. 


28A—Freewater gravelly silt loam, 0 to 3 percent 
slopes. This deep, somewhat excessively drained soil is 
on flood plains. It formed in mixed alluvium. The native 
vegetation in areas not cultivated is mainly grasses, 
shrubs, and forbs. Elevation is 800 to 1,400 feet. The 
average annual precipitation is 12 to 16 inches, the 
average annual air temperature is 50 to 54 degrees F, 
and the average frost-free period is 145 to 195 days. 

Typically, the surface layer is dark grayish brown 
gravelly silt loam about 4 inches thick. The subsurface 
layer is dark grayish brown very gravelly loam about 16 
inches thick. The substratum to a depth of 60 inches or 
more is dark grayish brown and brown extremely gravelly 
sand. In some areas the surface layer is very cobbly or 
very gravelly loam. 

Included in this unit are small areas of Veazie soils, 
Xerofluvents, and Yakima soils. Included areas make up 
about 10 percent of the total acreage. 


49 


Permeability of this Freewater soil is moderate to a 
depth of 20 inches and very rapid below this depth. 
Available water capacity is about 3 to 6 inches. Effective 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is slight. This soil is subject 
to rare periods of flooding. 

Most areas of this unit are used for irrigated field crops 
and tree fruit such as apples, plums, peaches, pears, 
apricots, and cherries. Among the other crops grown are 
alfalfa hay, small grain, and asparagus. Some areas are 
used for pasture and homesite development. 

This unit is suited to irrigated crops. It is limited mainly 
by the very rapid permeability of the substratum, the low 
available water capacity, and the high content of rock 
fragments in the soil. 

Furrow, border, corrugation, drip, and sprinkler 
irrigation systems are suited to this unit. The method 
used generally is governed by the crop grown. Handline, 
solid set, and overhead sprinkler systems are used. Use 
of these systems permits the even, controlled application 
of water, reduces runoff, and minimizes the risk of 
erosion. To avoid overirrigating and leaching of plant 
nutrients, applications of irrigation water should be 
adjusted to the available water capacity, the water intake 
rate, and the crop needs. Overhead sprinklers are also 
effective in orchards for frost control early in spring. 

If gravity irrigation systems are used, water should be 
applied at frequent intervals and runs should be short. 
For the efficient application and removal of irrigation 
water, leveling is needed in sloping areas. Use of pipe, 
ditch lining, or drop structures in irrigation ditches 
facilitates irrigation and reduces ditch erosion. 

Competition for moisture from grasses and weeds in 
areas between fruit trees can be reduced by mowing or 
clean cultivating. Returning crop residue to the soil or 
regularly adding other organic matter improves fertility, 
reduces crusting, and increases the water intake rate. 

If this unit is used for pasture, proper stocking rates, 
pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
to protect the soil from erosion. Grazing when the soil is 
moist results in compaction of the surface layer, poor 
tilth, and excessive runoff. 

Irrigation water can be applied by the sprinkler and 
border methods. Water should be applied in amounts 
large enough to wet the root zone but small enough to 
minimize the leaching of plant nutrients. Leveling helps 
to ensure the uniform application of water. 

If this unit is used for homesite or urban development, 
the main limitations are the very rapid permeability of the 
substratum, the high content of rock fragments in the 
soil, and the rare periods of flooding. 

Removal of pebbles and cobbles in disturbed areas is 
needed for best results when landscaping, particularly in 
areas used for lawns. It is difficult to establish plants in 
areas where the surface and subsurface layers have 
been removed, exposing the extremely gravelly 
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substratum. Mulching and fertilizing cut areas help to 
establish plants. In summer, irrigation is required for lawn 
grasses, shrubs, vines, shade trees, and ornamental 
trees. 

If the soil in this unit is used as a base for roads and 
streets, the upper part of the soil can be mixed with the 
underlying sand and gravel to increase its strength and 
stability. Cutbanks are not stable and are subject to 
slumping. To prevent cutbanks from caving in, 
excavations may require special retainer walls. 

The very rapid permeability of the substratum 
adversely affects the purification action of septic tank 
absorption fields. !f the density of housing is high, 
community sewage systems are needed to prevent 
contamination of water supplies as a result of seepage 
from onsite sewage disposal systems. 


29A—Freewater very cobbly loam, 0 to 3 percent 
slopes. This deep, somewhat excessively drained soil is 
on flood plains. It formed in mixed alluvium. Elevation is 
800 to 1,400 feet. The average annual precipitation is 12 
to 16 inches, the average annual air temperature is 50 to 
54 degrees F, and the average frost-free period is 145 to 
195 days. 

Typically, 15 to 25 percent of the surface is covered 
with cobbles, although this percentage may be as high 
as 80 percent in areas that have been cultivated for 
several years. The surface layer is dark grayish brown 
very cobbly loam about 4 inches thick. The subsurface 
layer is dark grayish brown very gravelly loam about 16 
inches thick. The substratum to a depth of 60 inches or 
more is dark grayish brown and brown extremely gravelly 
sand. In some areas the surface layer is extremely 
cobbly or very gravelly ioam. 

Included in this unit are small areas of Veazie soils, 
Xerofluvents, and Yakima soils. Included areas make up 
about 10 percent of the total acreage. 

Permeability of this Freewater soil is moderate to a 
depth of 20 inches and very rapid below this depth. 
Available water capacity is about 3 to 6 inches. Effective 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is slight. This soil is subject 
to rare periods of flooding. 

Most areas of this unit are used for tree fruit such as 
apples, plums, peaches, pears, apricots, and cherries 
(fig. 5). A few areas are used for pasture and for 
homesite and urban development. 

This unit is suited to irrigated crops. It is limited mainly 
by the very rapid permeability, low available water 
capacity, and high content of rock fragments on the 
surface and in the soil. 

Furrow, border, corrugation, drip, and sprinkler 
irrigation systems are suited to this unit. The method 
used generally is governed by the crop grown. 
Handlines, solid set, and overhead sprinkler systems are 
used. Use of sprinkler systems permits the even, 
controlled application of water, reduces runoff, and 
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minimizes the risk of erosion. To avoid overirrigating and 
leaching of plant nutrients, applications of irrigation water 
should be adjusted to the available water capacity, the 
water intake rate, and the crop needs. Overhead 
sprinklers are also effective in orchards for frost control 
early in spring. 

If gravity irrigation systems are used, water should be 
applied at frequent intervals and runs should be short. 
For the efficient application and removal of irrigation 
water, leveling is needed in sloping areas. Use of pipe, 
ditch lining, or drop structures in irrigation ditches 
facilitates irrigation and reduces ditch erosion. 

Competition for moisture from grasses and weeds in 
areas between fruit trees can be reduced by mowing or 
clean cultivating. Returning crop residue to the soil or 
regularly adding other organic matter improves fertility, 
reduces crusting, and increases the water intake rate. 
Cobbles on the surface limit the use of most equipment 
and increase maintenance costs. 

If this unit is used for pasture, proper stocking rates, 
pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
to protect the soil from erosion. Grazing when the soil is 
moist results in compaction of the surface layer, poor 
tilth, and excessive runoff. 

Irrigation water can be applied by the sprinkler and 
border methods. Water should be applied in amounts 
large enough to wet the root zone but small enough to 
minimize the leaching of plant nutrients. Leveling helps 
to ensure the uniform application of water. 

If this unit is used for homesite or urban development, 
the main limitations are the very rapid permeability of the 
substratum, the high content of coarse fragments on the 
surface and in the soil, and the rare periods of flooding. 

Removal of pebbles and cobbles in disturbed areas is 
needed for best results when landscaping, particularly in 
areas used for lawns. It is difficult to establish plants in 
areas where the surface and subsurface layers have 
been removed, exposing the extremely gravelly 
substratum. Mulching and fertilizing cut areas help to 
establish plants. In many areas it may be necessary to 
haul in topsoil for lawns and gardens. In summer, 
irrigation is needed for lawn grasses, shrubs, vines, 
shade trees, and ornamental trees. 

If the soil in this unit is used as a base for roads and 
streets, the upper part of the soil can be mixed with the 
underlying sand and gravel to increase its strength and 
stability. Cutbanks are not stable and are subject to 
slumping. To prevent cutbanks from caving in, 
excavations may require special retainer walls. 

The very rapid permeability of the substratum 
adversely affects the purification action of septic tank 
absorption fields. If the density of housing is high, 
community sewage systems are needed to prevent 
contamination of water supplies as a result of seepage 
from onsite sewage disposal systems. 


Umatilla County Area, Oregon 
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Figure 5.—Fruit trees in an area of Freewater very cobbly loam, 0 to 3 percent slopes. 


30A—Freewater-Urban land complex, 0 to 3 
percent slopes. This map unit is on flood plains. 
Elevation is 800 to 1,000 feet. The average annual 
precipitation is 13 to 15 inches, the average annual air 
temperature is 52 to 54 degrees F, and the average 
frost-free period is 160 to 195 days. 

This unit is 60 percent Freewater soils and 30 percent 
Urban land. 

Included in this unit are small areas of Veazie and 
Yakima soils. Included areas make up about 10 percent 
of the total acreage. 

The Freewater soil is deep and somewhat excessively 
drained. It formed in mixed alluvium. Typically, 15 to 25 
percent of the surface is covered with cobbles. The 
surface layer is dark grayish brown very cobbly loam 
about 4 inches thick. The subsurface layer is dark 
grayish brown very gravelly loam about 16 inches thick. 
The substratum to a depth of 60 inches or more is very 


dark brown and brown extremely gravelly sand. In some 
areas the surface layer is extremely cobbly or very 
gravelly loam. 

Permeability of the Freewater soil is moderate to a 
depth of 20 inches and very rapid below this depth. 
Available water capacity is about 3 to 6 inches. Effective 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is slight. 

Urban land consists of areas where the soils are 
largely covered by concrete, asphalt, buildings, or other 
impervious surfaces that obscure or alter the soils so 
that identification is not feasible. 

This unit is used for homesite and urban development. 
It is limited mainly by the very rapid permeability of the 
substratum and the high content of rock fragments on 
the surface and in the soil. 

Removal of pebbles and cobbles in disturbed areas is 
needed for best results when landscaping, particularly in 
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areas used for lawns. It is difficult to establish plants in 
areas where the surface and subsurface layers have 
been removed, exposing the extremely gravelly 
substratum. Mulching and fertilizing cut areas help to 
establish plants. In many areas it may be necessary to 
haul in topsoil for lawns and gardens. In summer, 
irrigation is needed for lawn grasses, shrubs, vines, 
shade trees, and ornamental trees. 

If the soil in this unit is used as a base for roads and 
streets, the upper part of the soil can be mixed with the 
underlying sand and gravel to increase its strength and 
stability. Cutbanks are not stable and are subject to 
slumping. To prevent cutbanks from caving in, 
excavations may require special retainer walls. 

The very rapid permeability of the substratum 
adversely affects the purification process of septic tank 
absorption fields. If the density of housing is high, 
community sewage systems are needed to prevent 
contamination of water supplies as a result of seepage 
from onsite sewage disposal systems. 


31B—Gurdane silty clay loam, 0 to 7 percent 
slopes. This moderately deep, well drained soil is on 
broad summits of hills of the Blue Mountains. It formed 
in loess and residuum. Elevation is 1,600 to 4,500 feet. 
The average annual precipitation is 16 to 24 inches, the 
average annual air temperature is 45 to 49 degrees F, 
and the average frost-free period is 100 to 130 days. 

Typically, the surface layer is dark gray silty clay loam 
about 9 inches thick. The upper 11 inches of the subsoil 
is dark grayish brown silty clay loam, and the lower 10 
inches is brown very cobbly clay. Basalt is at a depth of 
30 inches. Depth to basalt ranges from 20 to 40 inches. 
In some areas the surface layer is silt loam. 

Included in this unit are small areas of Gwinly, Rockly, 
and Waha soils. Also included are small areas of 
Gurdane soils that have slopes of 7 to 25 percent. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of this Gurdane soil is very slow. 
Available water capacity is about 3 to 7 inches. Effective 
rooting depth is 20 to 40 inches. Runoff is medium, and 
the hazard of water erosion is moderate. 

This unit is used for nonirrigated small grain and as 
rangeland and wildlife habitat. 

This unit is suited to nonirrigated crops. It is limited 
mainly by the moderate depth to bedrock, the very slow 
permeability of the subsoil, and the moderate hazard of 
water erosion. Although most of this unit is farmed using 
a grain-fallow cropping system, precipitation may be 
adequate to permit annual cropping. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
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waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. 

Limiting tillage for seedbed preparation and weed 
contro! reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil in this unit is tilled when wet. Chiseling 
or subsoiling can be used to break up the pan. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. Crops respond to nitrogen, 
phosphorous, and sulfur fertilizer. 

The potential plant community on this unit is mainly 
Idaho fescue and bluebunch wheatgrass. If the 
rangeland is overgrazed, the proportion of preferred 
forage plants decreases and that of less preferred 
forage plants increases; therefore, livestock grazing 
should be managed so that the desired balance of 
preferred species is maintained in the plant community. 
Grazing should be delayed until the preferred forage 
plants have achieved sufficient growth to withstand 
grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The plants selected for seeding should 
meet the seasonal requirements of livestock or wildlife, 
or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. 


31D—Gurdane silty clay loam, 7 to 25 percent 
slopes. This moderately deep, well drained soil is on 
broad summits of hills in the Blue Mountains. It formed in 
loess and residuum. Slopes are north- and east-facing. 
Elevation is 1,600 to 4,500 feet. The average annual 
precipitation is 16 to 24 inches, the average annual air 
temperature is 45 to 49 degrees F, and the average 
frost-free period is 100 to 130 days. 

Typically, the surface layer is dark gray silty clay loam 
about 9 inches thick. The upper 11 inches of the subsoil 
is dark grayish brown silty clay loam, and the lower 10 
inches is brown very cobbly clay. Basalt is at a depth of 
30 inches. Depth to basalt ranges from 20 to 40 inches. 
In some areas the surface layer is silt loam. 

Included in this unit are small areas of Gwinly, 
Palouse, Rockly, and Waha soils. Also included are small 
areas of soils that are similar to this Gurdane soil but are 
underlain by sandstone and Gurdane soils that have 
slopes of 1 to 7 percent or 25 to 45 percent. Included 
areas make up about 20 percent of the total acreage. 

Permeability of this Gurdane soil is very slow. 
Available water capacity is about 3 to 7 inches. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and the 
hazard of water erosion is high. 


Umatilla County Area, Oregon 


This unit is used for nonirrigated small grain and as 
rangeland and wildlife habitat. 

This unit is suited to nonirrigated crops. It is limited 
mainly by the moderate depth to bedrock, the very slow 
permeability of the subsoil, and the high hazard of water 
erosion. Although most of this unit is farmed using a 
grain-fallow cropping system, precipitation may be 
adequate to permit annual cropping. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. Reducing the distance between terraces also 
helps to reduce erosion and increase conservation of 
soil moisture. Because of slope and limited soil depth, 
gradient terraces rather than level ones may be more 
suitable. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling or subsoiling 
can be used to break up the pan. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

The potential plant community on this unit is mainly 
Idaho fescue and bluebunch wheatgrass. If the 
rangeland is overgrazed, the proportion of preferred 
forage plants decreases and that of less preferred 
forage plants increases; therefore, livestock grazing 
should be managed so that the desired balance of 
preferred species is maintained in the plant community. 
Grazing should be delayed until the preferred forage 
plants have achieved sufficient growth to withstand 
grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitation for seeding is slope. 
The plants selected for seeding should meet the 
seasonal requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. 


31E—Gurdane silty clay loam, 25 to 45 percent 
slopes. This moderately deep, well drained soil is on 
hillslopes of the Blue Mountains. It formed in loess and 
residuum. Slopes are north- and east-facing. Elevation is 
1,600 to 4,500 feet. The average annual precipitation is 
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16 to 24 inches, the average annual air temperature is 
45 to 49 degrees F, and the average frost-free period is 
100 to 130 days. 

Typically, the surface layer is dark gray silty clay loam 
about 9 inches thick. The upper 11 inches of the subsoil 
is dark grayish brown silty clay loam, and the lower 10 
inches is brown very cobbly clay. Basalt is at a depth of 
30 inches. Depth to basalt ranges from 20 to 40 inches. 
In some areas the surface layer is silt loam. 

Included in this unit are small areas of Buckcreek, 
Gwinly, Palouse, Rockly, and Waha soils and Rock 
outcrop. Also included are small areas of soils that are 
similar to this Gurdane soil but are underlain by 
sandstone or that have basalt at a depth of more than 
40 inches and small areas of Gurdane soils that have 
slopes of 5 to 25 percent. Included areas make up about 
25 percent of the total acreage. 

Permeability of this Gurdane soil is very slow. 
Available water capacity is about 3 to 7 inches. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and the 
hazard of water erosion is high. 

Most areas of this unit are used as rangeland and 
wildlife habitat. 

The potential plant community on this unit is mainly 
Idaho fescue and bluebunch wheatgrass. If the 
rangeland is overgrazed, the proportion of preferred 
forage plants decreases and that of less preferred 
forage plants increases; therefore, livestock grazing 
should be managed so that the desired balance of 
preferred species is maintained in the plant community. 
Grazing should be delayed until the preferred forage 
plants have achieved sufficient growth to withstand 
grazing pressure. 

The suitability of this unit for rangeland seeding is 
poor. The main limitation for seeding is slope. The plants 
selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Use of mechanical 
treatment practices may be limited in the steeper areas 
of this unit. 

Slope may limit access by livestock and result in 
overgrazing of the less sloping areas. Trails and 
walkways can be constructed in some areas to 
encourage livestock to graze in areas where access is 
limited. 


32E—-Gurdane-Gwinly association, 20 to 40 percent 
slopes. This map unit is on hillslopes of the Blue 
Mountains. Elevation is 2,000 to 4,500 feet. The average 
annual precipitation is 16 to 24 inches, the average 
annual air temperature is 45 to 49 degrees F, and the 
average frost-free period is 100 to 130 days. 
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This unit is 45 percent Gurdane silty clay loam and 35 
percent Gwinly very cobbly silt loam. The percentage 
varies from one area to another. The components of this 
unit are so intricately intermingled that it was not 
practical to map them at the scale used. 

Included in this unit are small areas of Rockly, 
Buckcreek, and Waha soils, Rock outcrop, and Rubble 
land. Also included are small areas of Gurdane and 
Gwinly soils that have slopes of 10 to 20 percent. 
Included areas make up about 20 percent of the total 
acreage. 

The Gurdane soil is moderately deep and well drained. 
It formed in loess and residuum on north- and east- 
facing slopes. Typically, the surface layer is dark gray 
silty clay loam about 9 inches thick. The upper 11 inches 
of the subsoil is dark grayish brown silty clay loam, and 
the lower 10 inches is brown very cobbly clay. Basalt is 
at a depth of 30 inches. Depth to basalt ranges from 20 
to 40 inches. In some areas the surface layer is silt 
loam. 

Permeability of this Gurdane soil is very slow. 
Available water capacity is about 3 to 7 inches. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and the 
hazard of water erosion is high. 

The Gwinly soil is shallow and well drained. It formed 
in colluvium, residuum, and loess on south- and west- 
facing slopes. Typically, 1 to 10 percent of the surface is 
covered with stones. The surface layer is dark grayish 
brown very cobbly silt loam about 2 inches thick. The 
upper 5 inches of the subsoil is dark grayish brown very 
cobbly silty clay loam, and the lower 8 inches is dark 
brown very cobbly clay. Basalt is at a depth of 15 
inches. Depth to basalt ranges from 10 to 20 inches. 

Permeability of this Gwinly soil is slow. Available water 
capacity is about 0.5 inch to 2.5 inches. Effective rooting 
depth is 10 to 20 inches. Runoff is rapid, and the hazard 
of water erosion is high. 

This unit is used as rangeland and wildlife habitat. 

The potential plant community on the Gurdane soil is 
mainly Idaho fescue and bluebunch wheatgrass. The 
potential plant community on the Gwinly soil is mainly 
bluebunch wheatgrass and Sandberg bluegrass. The 
production of forage is limited by the high content of 
rock fragments and the shallow depth of the Gwinly soil. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

The suitability of this unit for rangeland seeding is 
poor. The main limitations for seeding are the steepness 
of slope and the high content of rock fragments in the 
Gwinly soil. 
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Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Because of slope and 
the high content of rock fragments in the soils, 
mechanical treatment generally is not practical. 

Slope limits access by livestock and results in 
overgrazing of the less sloping areas. Trails and 
walkways can be constructed in some areas to 
encourage livestock to graze in areas where access is 
limited. 


33D—Gurdane-Rockly complex, 2 to 20 percent 
slopes. This map unit is on ridges in the foothills of the 
Blue Mountains. Elevation is 1,700 to 4,500 feet. The 
average annual precipitation is 16 to 24 inches, the 
average annual air temperature is 45 to 49 degrees F, 
and the average frost-free period is 100 to 120 days. 

This unit is 45 percent Gurdane silty clay loam and 35 
percent Rockly very cobbly silt loam. The percentage 
varies from one area to another. The soils occur as 
patterned land, locally known as biscuit-scabland. The 
Rockly soil occurs as areas of scabland between and 
around the areas of the Gurdane soil. The Gurdane soil 
occurs as circular mounds, or biscuits, that have a 
convex surface and are deepest in the center. 

Included in this unit are small areas of Gwinly and 
Waha soils. Included areas make up about 20 percent of 
the total acreage. 

The Gurdane soil is moderately deep and well drained. 
It formed in loess and residuum. Typically, the surface 
layer is dark gray silty clay loam about 9 inches thick. 
The upper 11 inches of the subsoil is dark grayish brown 
silty clay loam, and the lower 10 inches is brown very 
cobbly clay. Basalt is at a depth of 30 inches. Depth to 
basalt ranges from 20 to 40 inches. In some areas the 
surface layer is silt loam. 

Permeability of the Gurdane soil is very slow. Available 
water capacity is about 3 to 7 inches. Effective rooting 
depth is 20 to 40 inches. Runoff is rapid, and the hazard 
of water erosion is high. 

The Rockly soil is very shallow and well drained. it 
formed in residuum mixed with loess. Typically, the 
surface layer is brown very cobbly loam about 2 inches 
thick. The subsoil is brown very cobbly loam about 4 
inches thick. Basalt is at a depth of 6 inches. Depth to 
basalt ranges from 5 to 12 inches. 

Permeability of the Rockly soil is moderately slow. 
Available water capacity is about 0.5 inch to 1.5 inches. 
Effective rooting depth is 5 to 12 inches. Runoff is rapid, 
and the hazard of water erosion is high. 

This unit is used as rangeland and wildlife habitat. 

The potential plant community on the Gurdane soil is 
mainly Idaho fescue and bluebunch wheatgrass. The 
potential plant community on the Rockly soil is mainly 
Sandberg bluegrass, bluebunch wheatgrass, and stiff 
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sagebrush. The production of forage is limited by the 
high content of rock fragments and the very shallow 
depth of the Rockly soil. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

The suitability of this unit for rangeland seeding or 
other mechanical or chemical treatment is poor. The 
main limitation for treatment is the interspersed areas of 
the very shallow Rockly soil. The plants selected for 
seeding should meet the seasonal requirements of 
livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, and a planned 
grazing system. 


34F—Gwin-Klicker-Rock outcrop complex, 30 to 70 
percent slopes. This map unit is on hillslopes of the 
Blue Mountains. Slopes generally are south-facing. 
Elevation is 2,500 to 4,500 feet. The average annual 
precipitation is 17 to 28 inches, the average annual air 
temperature is 43 to 47 degrees F, and the average 
frost-free period is 60 to 110 days. 

This unit is 35 percent Gwin extremely stony silt loam, 
20 percent Klicker very stony silt loam, and 15 percent 
Rock outcrop. The percentage varies from one area to 
another. 

Included in this unit are small areas of Anatone, 
Bocker, Kahler, and Umatilla soils. Also included are 
small areas of soils that are similar to this Klicker soil but 
are more than 40 inches deep to bedrock, Gwin and 
Klicker soils that have slopes of 10 to 30 percent or 
more than 70 percent, and Rock outcrop. Included areas 
make up about 30 percent of the total acreage. 

The Gwin soil is shallow and well drained. It formed in 
colluvium, residuum, and loess on south-facing slopes. 
Typically, 3 to 15 percent of the surface is covered with 
stones. The surface layer is dark grayish brown 
extremely stony silt loam about 7 inches thick. The 
subsoil is brown very cobbly silty clay loam about 6 
inches thick. Basalt is at a depth of 13 inches. Depth to 
basalt ranges from 10 to 20 inches. 

Permeability of the Gwin soil is moderately slow. 
Available water capacity is about 1.5 to 2.5 inches. 
Effective rooting depth is 10 to 20 inches. Runoff is 
rapid, and the hazard of water erosion is high. 

The Klicker soil is moderately deep and well drained. It 
formed in loess and residuum on south-facing slopes. 
Typically, the surface is covered with a mat of needles 
and twigs about 1 inch thick. The surface layer is dark 
brown very stony silt loam about 7 inches thick. The 
subsoil is dark brown very cobbly silty clay loam about 
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14 inches thick. Basalt is at a depth of 21 inches. Depth 
to basalt ranges from 20 to 40 inches. In some areas the 
surface layer is stony. 

Permeability of the Klicker soil is moderately slow. 
Available water capacity is about 2.5 to 7.0 inches. 
Effective rooting depth is 20 to 40 inches. Runoff is 
rapid, and the hazard of water erosion is high. 

Rock outcrop consists of areas of exposed basalt and 
generally occurs as rimrock near the top of slopes. 

Most areas of this unit are used for livestock grazing 
and wildlife habitat. A few areas are used for timber 
production. 

The potential plant community on the Gwin soil is 
mainly bluebunch wheatgrass, Sandberg bluegrass, and 
Idaho fescue. The potential understory on the Klicker soil 
is mainly western fescue, serviceberry, and elk sedge. If 
the rangeland or woodland understory is overgrazed, the 
proportion of preferred forage plants decreases and that 
of less preferred forage plants increases; therefore, 
livestock grazing should be managed so that the desired 
balance of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

The production of forage is limited by steepness of 
slope, the areas of Rock outcrop, and depth to bedrock. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, and a planned 
grazing system. Mechanical treatment is not practical, 
because the surface is stony and the slopes are steep. 
The suitability of this unit for rangeland seeding is poor. 
The plants selected for seeding should meet the 
seasonal requirements of livestock or wildlife, or both. 

This unit is suited to the production of ponderosa pine 
in the more readily accessible areas; however, it 
generally is not suitable for commercial timber. Other 
species that grow on this unit include Douglas-fir. The 
understory is mainly Oregon-grape, common snowberry, 
elk sedge, and pinegrass. 

On the basis of a 100-year site curve, the mean site 
index for ponderosa pine is 76 on the Klicker soil. Thus, 
the mean annual increment for 80-year-old trees 6.6 
inches and larger in diameter at breast height is 51 cubic 
feet per acre. The mean annual increment at culmination 
(CMAI) for 50-year-old trees 0.6 inch and larger in 
diameter at breast height is 63 cubic feet per acre. 

The main limitations for the management of timber are 
steepness of slope, the hazards of compaction and 
erosion, and the high content of rock fragments in the 
Soil. 

Using standard wheeled and tracked equipment when 
the soil is moist causes rutting and compaction. Puddling 
can occur when the soil is wet. Cable yarding systems 
are safer, and their use minimizes damage to the soil 
and helps to maintain productivity. 

Locating roads on midslope results in large cuts and 
fills and thus removes land from production. Material 
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cast to the side when building roads can damage 
vegetation. It is also a potential source of sedimentation. 
End hauling of waste material minimizes damage to 
vegetation downslope and reduces the potential of 
sedimentation. Seeding road cuts and fills to a 
permanent plant cover reduces erosion. Proper design of 
road drainage systems and care in the placement of 
culverts help to control erosion. Steep yarding paths, 
skid trails, and firebreaks are subject to rilling and 
gullying unless they are provided with adequate water 
bars or are protected by plant cover, or both. 

Logging roads require suitable surfacing for year-round 
use. When wet or moist, unsurfaced roads and skid trails 
are slippery. They may be impassable during rainy 
periods. 

Natural reforestation of harvested areas by ponderosa 
pine occurs if a seed source is present. The high content 
of rock fragments in the soil reduces seedling survival. 
To compensate for the higher mortality that can be 
expected, larger trees or more trees than normal can be 
planted. Ripping skid trails and landings when the soil is 
dry breaks up compacted layers and improves soil tilth, 
which increases seedling survival. Reforestation can be 
accomplished by planting ponderosa pine and Douglas- 
fir seedlings. 

Undesirable plants limit natural or artificial reforestation 
where site preparation and maintenance are not 
adequate. Because roots are restricted by bedrock, trees 
are subject to windthrow. 


35F—Gwin-Rock outcrop complex, 40 to 70 
percent slopes. This map unit is on hillslopes in the 
foothills of the Blue Mountains. Slopes are convex and 
generally are south- or west-facing. Elevation is 1,500 to 
4,800 feet. The average annual precipitation is 16 to 28 
inches, the average annual air temperature is 45 to 49 
degrees F, and the average frost-free period is 100 to 
150 days. 

This unit is 55 percent Gwin extremely stony silt loam 
and 10 percent Rock outcrop. The percentage varies 
from one area to another. The components of this unit 
are so intricately intermingled that it was not practical to 
map them at the scale used. 

Included in this unit are small areas of Bowlus, 
Buckcreek, Gurdane, Kahler, Rockly, Umatilla, and Waha 
Soils and soils that are similar to this Gwin soil but are 
20 to 30 inches deep. Also included are small areas of 
Gwin and Gwinly soils that have slopes of 10 to 40 
percent and soils that are similar to this Gwin soil but are 
underlain by sandstone. Included areas make up about 
35 percent of the total acreage. 

The Gwin soil is shallow and well drained. It formed in 
colluvium, residuum, and loess. Typically, 3 to 15 percent 
of the surface is covered with stones. The surface layer 
is dark grayish brown very cobbly silt loam about 7 
inches thick. The subsoil is brown very cobbly silty clay 
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loam about 6 inches thick. Basalt is at a depth of 13 
inches. Depth to basalt ranges from 10 to 20 inches. 

Permeability of the Gwin soil is moderately slow. 
Available water capacity is about 1.5 to 2.5 inches. 
Effective rooting depth is 10 to 20 inches. Runoff is 
rapid, and the hazard of water erosion is high. 

Rock outcrop consists of areas of exposed basalt. 

This unit is used as rangeland and wildlife habitat. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass, Sandberg bluegrass, and Idaho 
fescue. The production of forage is limited by the high 
content of rock fragments in the soil and the shallow 
depth to bedrock. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Mechanical treatment is 
not practical, because the surface is stony and the 
slopes are steep. 

Steepness of slope and the areas of Rock outcrop 
limit access by livestock and promote overgrazing of the 
less sloping areas. Trails or walkways can be 
constructed in some areas to encourage livestock to 
graze in areas where access is limited. 


36E—Gwinly very cobbly silt loam, 7 to 40 percent 
slopes. This shallow, well drained soil is on hillslopes in 
the foothills of the Blue Mountains. It formed in 
colluvium, residuum, and loess. Slopes are convex and 
generally are south- or west-facing. Elevation is 1,500 to 
4,200 feet. The average annual precipitation is 16 to 25 
inches, the average annual air temperature is 45 to 49 
degrees F, and the average frost-free period is 100 to 
150 days. 

Typically, 1 to 10 percent of the surface is covered 
with stones. The surface layer is dark grayish brown very 
cobbly silt loam about 2 inches thick. The upper 5 inches 
of the subsoil is dark grayish brown very cobbly silty clay 
loam, and the lower 8 inches is dark brown very cobbly 
clay. Basalt is at a depth of 15 inches. Depth to basalt 
ranges from 10 to 20 inches. 

Included in this unit are small areas of Gurdane and 
Rockly soils and Rock outcrop. Also included are small 
areas of Gwin and Gwinly soils that have slopes of 40 to 
70 percent. Included areas make up about 30 percent of 
the total acreage. 

Permeability of this Gwinly soil is slow. Available water 
capacity is about 0.5 inch to 2.5 inches. Effective rooting 
depth is 10 to 20 inches. Runoff is rapid, and the hazard 
of water erosion is high. 
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This unit is used as rangeland and wildlife habitat. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass, Sandberg bluegrass, and Idaho 
fescue. The production of forage is limited by the high 
content of rock fragments in the soil and the shallow 
depth to bedrock. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Mechanical treatment is 
not practical, because the surface is stony and the 
slopes are steep. 

Slope may limit access by livestock and result in 
overgrazing of the less sloping areas. Trails or walkways 
can be constructed in some areas to encourage 
livestock to graze in areas where access is limited. 


37C—Hankins silt loam, 2 to 15 percent slopes. 
This deep, well drained soil is on foot slopes. It tormed 
in loess and tuffaceous sediment. Elevation is 3,300 to 
4,300 feet. The average annual precipitation is 16 to 25 
inches, the average annual air temperature is 40 to 45 
degrees F, and the average frost-free period is 50 to 90 
days. 

Typically, the surface is covered with a mat of needles 
and twigs about 1 inch thick. The surface layer is grayish 
brown silt loam about 9 inches thick. The upper 11 
inches of the subsoil is brown silty clay loam, and the 
lower 6 inches is dark brown clay. The substratum is 
yellowish brown clay loam 18 inches over partially 
weathered tuffaceous sediment. Depth to tuff ranges 
from 40 to 60 inches or more. 

Included in this unit are small areas of Anatone, 
Bridgecreek, Klicker, Silvies, Winom, and Tolo soils. Also 
included are small areas of Hankins soils that have 
slopes of 15 to 35 percent. Included areas make up 
about 35 percent of the total acreage. 

Permeability of this Hankins soil is slow to very slow. 
Available water capacity is about 4.5 to 11.0 inches. 
Effective rooting depth is 40 to 60 inches or more. 
Runoff is medium, and the hazard of water erosion is 
moderate. 

This unit is used for timber production, livestock 
grazing, and wildlife habitat. 

This unit is suited to the production of ponderosa pine. 
The understory is mainly elk sedge, common snowberry, 
pinegrass, and Idaho fescue. 

On the basis of a 100-year site curve, the mean site 
index for ponderosa pine is 72. Thus, the mean annual 
increment for 80-year-old trees 6.6 inches and larger in 
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diameter at breast height is 46 cubic feet per acre. The 
mean annual increment at culmination (CMAI) for 50- 
year-old trees 0.6 inch and larger in diameter at breast 
height is 58 cubic feet per acre. 

The main limitations for the management of timber are 
the hazards of compaction, soil displacement, and 
erosion. 

Because of the slow permeability of the clay subsoil, 
the soil in this unit readily becomes saturated in spring. 
Using standard wheeled and tracked equipment when 
the soil is moist causes rutting and compaction. Puddling 
can occur when the soil is wet. Using low-pressure 
ground equipment reduces damage to the soil and helps 
to maintain productivity. Harvesting of timber on this unit 
should be restricted to summer or winter, when the soil 
is dry or frozen. 

Proper design of road drainage systems and care in 
the placement of culverts help to control erosion. 
Seeding road cuts and filis to a permanent plant cover 
reduces erosion. Steep yarding paths, skid trails, and 
firebreaks are subject to rilling and gullying unless they 
are provided with adequate water bars or are protected 
by plant cover, or both. 

Logging roads require suitable surfacing for year-round 
use. When wet or moist, unsurfaced roads and skid trails 
are very slippery. They may be impassable during rainy 
periods. 

Natural reforestation of harvested areas by ponderosa 
pine occurs if a seed source is present. Ripping skid 
trails and landings when the soil is dry breaks up 
compacted layers and improves soil tilth, which 
increases seedling survival. Reforestation can be 
accomplished by planting ponderosa pine seedlings. 
Seedlings planted in the heavy clay subsoil grow poorly. 
Undesirable plants limit adequate natural or artificial 
reforestation; however, intensive site preparation and 
maintenance generally are not needed. 

Thinning, logging, or fire reduces the density of the 
overstory canopy and increases the production of 
understory. Broadcast seeding of adapted bunchgrasses 
is desirable after the canopy has been opened. To 
reduce the mortality of planted tree seedlings as a result 
of plant competition, grasses and trees should be 
seeded at the same time. 

If the understory is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, and a planned 
grazing system. 
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37E—Hankins silt loam, 15 to 35 percent slopes. 
This deep, well drained soil is on foot slopes. It formed 
in loess and tuffaceous sediment. Elevation is 3,300 to 
4,300 feet. The average annual precipitation is 16 to 25 
inches, the average annual air temperature is 40 to 45 
degrees F, and the average frost-free period is 50 to 90 
days. 

Typically, the surface is covered with a mat of needles 
and twigs about 1 inch thick. The surface layer is grayish 
brown silt loam about 9 inches thick. The upper 11 
inches of the subsoil is brown silty clay loam, and the 
lower 6 inches is dark brown clay. The substratum is 
yellowish brown clay loam 18 inches thick over partially 
weathered tuffaceous sediment. Depth to tuff ranges 
from 40 to 60 inches. 

Included in this unit are small areas of Anatone, 
Bridgecreek, Klicker, Silvies, Winom, and Tolo soils. Also 
included are small areas of Hankins soils that have 
slopes of 2 to 15 percent or 35 to 50 percent. included 
areas make up about 40 percent of the total acreage. 

Permeability of this Hankins soil is slow to very slow. 
Available water capacity is about 4.5 to 11.0 inches. 
Effective rooting depth is 40 to 60 inches or more. 
Runoff is rapid, and the hazard of water erosion is high. 

This unit is used for timber production, livestock 
grazing, and wildlife habitat. 

This unit is suited to the production of ponderosa pine. 
The understory is mainly elk sedge, common snowberry, 
pinegrass, and Idaho fescue. 

On the basis of a 100-year site curve, the mean site 
index for ponderosa pine is 72. Thus, the mean annual 
increment for 80-year-old trees 6.6 inches and larger in 
diameter at breast height is 46 cubic feet per acre. The 
mean annual increment at culmination (CMAI) for 50- 
year-old trees 0.6 inch and larger in diameter at breast 
height is 58 cubic feet per acre. 

The main limitations for the management of timber are 
the hazards of compaction, soil displacement, and 
erosion and the steepness of slope. 

Wheeled and tracked equipment can be used, but 
cable yarding generally is safer in the more steeply 
Sloping areas and disturbs the soil less. Because of the 
slow permeability of the clay subsoil, the soil in this unit 
readily becomes saturated in spring. Using standard 
wheeled and tracked equipment when the soil is moist 
causes rutting and compaction. Puddling can occur when 
the soil is wet. Using low-pressure ground equipment 
reduces damage to the soil and helps to maintain 
productivity. Harvesting of timber on this unit should be 
restricted to summer or winter, when the soil is dry or 
frozen. 

In the more steeply sloping areas, road location is 
more difficult and maintenance costs are greater. Proper 
design of road drainage systems and care in the 
placement of culverts help to control erosion. Seeding 
road cuts and fills to a permanent plant cover reduces 
erosion. Steep yarding paths, skid trails, and firebreaks 
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are subject to rilling and gullying unless they are 
provided with adequate water bars or are protected by 
plant cover, or both. 

Logging roads require suitable surfacing for year-round 
use. When wet or moist, unsurfaced roads and skid trails 
are very slippery. They may be impassable during rainy 
periods. 

Natural reforestation of harvested areas by ponderosa 
pine occurs if a seed source is present. Ripping skid 
trails and landings when the soil is dry breaks up 
compacted layers and improves soil tilth, which 
increases seedling survival. Reforestation can be 
accomplished by planting ponderosa pine seedlings. 
Seedlings planted in the heavy clay subsoil grow poorly. 
Undesirable plants limit adequate natural or artificial 
reforestation; however, intensive site preparation and 
maintenance generally are not needed. 

Thinning, logging, or fire reduces the density of the 
overstory canopy and increases the production of 
understory. Broadcast seeding of adapted bunchgrasses 
is desirable after the canopy has been opened. To 
reduce the mortality of planted tree seedlings as a result 
of plant competition, grasses and trees should be 
seeded at the same time. 

If the understory is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, and a planned 
grazing system. 


38C—Helter silt loam, 2 to 15 percent slopes. This 
deep, well drained soil is on plateaus of the Blue 
Mountains. It formed in volcanic ash over a buried soil. 
Elevation is 4,500 to 5,500 feet. The average annual 
precipitation is 35 to 60 inches, the average annual air 
temperature is 40 to 44 degrees F, and the average 
frost-free period is 20 to 60 days. 

Typically, the surface is covered with a mat of needles 
and twigs about 1 inch thick. The surface layer is grayish 
brown silt loam about 6 inches thick. The subsoil is very 
pale brown silt loam about 27 inches thick. Below this is 
a buried subsoil of light yellowish brown and pale brown 
silt loam and gravelly silt loam about 27 inches thick. 
Basalt is at a depth of 60 inches or more. In some areas 
depth to basalt ranges from 40 to 60 inches. 

Included in this unit are small areas of soils that are 
similar to Anatone and Klicker soils. Also included are 
small areas of wet soils and Helter soils that have slopes 
of 15 to 35 percent. Included areas make up about 10 
percent of the total acreage. 
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Permeability of this Helter soil is moderate to a depth 
of 33 inches and moderately slow below this depth. 
Available water capacity is about 12 to 19 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
medium, and the hazard of water erosion is moderate. 

Most areas of this unit are used for timber production 
and wildlife habitat. A few areas are used for homesite 
development and recreation. 

This unit is suited to the production of subalpine fir 
and grand fir. Other species that grow on this unit 
include Engelmann spruce, western larch, and lodgepole 
pine. The understory is mainly princes pine, grouse 
blueberry, and elk sedge. 

On the basis of a 100-year site curve, the mean site 
index for subalpine fir is 100. The mean annual 
increment at culmination (CMAI) for 80-year-old trees 0.6 
inch and larger in diameter at breast height is 109 cubic 
feet per acre. 

The main limitations for the management of timber are 
the hazards of compaction and erosion. 

Using standard wheeled and tracked equipment when 
the soil is moist causes rutting and compaction. Puddling 
can occur when the soil is wet. Displacement of the 
surface layer occurs most readily when the soil is dry. 
Using low-pressure ground equipment damages the soil 
less and helps to maintain productivity. 

Proper design of road drainage systems and care in 
the placement of culverts help to control erosion. 
Seeding road cuts and fills to a permanent plant cover 
reduces erosion. Steep yarding paths, skid trails, and 
firebreaks are subject to rilling and gullying unless they 
are provided with adequate water bars or are protected 
by plant cover, or both. 

Logging roads require suitable surfacing for year-round 
use. Construction and maintenance of roads built on this 
unit are difficult because of the 20- to 40-inch-thick ash 
layer. This material makes poor subgrade for roads 
because it does not compact easily when dry, has high 
potential for frost action, and has high available water 
capacity. When wet or moist, unsurfaced roads and skid 
trails are soft. They may be impassable during rainy 
periods. 

Natural reforestation of harvested areas by subalpine 
fir, grand fir, western larch, and lodgepole pine occurs if 
a seed source is present. Ripping skid trails and landings 
when the soil is dry breaks up compacted layers and 
improves soil tilth, which increases seedling survival. 
Mortality of naturally established seedlings may be high if 
logging or scarification displaces the layer of ash. 
Reforestation can be accomplished by planting subalpine 
fir and grand fir seedlings. Seedlings planted in the less 
fertile subsoil grow poorly. Undesirable plants limit 
natural or artificial reforestation where site preparation 
and maintenance are not adequate. 

Thinning, logging, or fire reduces the density of the 
overstory canopy and increases the production of 
understory. Broadcast seeding of adapted bunchgrasses 
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is desirable after the canopy has been opened. To 
reduce the mortality of planted tree seedlings as a result 
of plant competition, grasses and trees should be 
seeded at the same time. 


38E—Helter silt loam, 15 to 35 percent slopes. This 
deep, well drained soil is on hillslopes of the Blue 
Mountains. It formed in volcanic ash over a buried soil. 
Elevation is 4,500 to 5,500 feet. The average annual 
precipitation is 35 to 60 inches, the average annual air 
temperature is 40 to 44 degrees F, and the average 
frost-free period is 20 to 60 days. 

Typically, the surface is covered with a mat of needles 
and twigs about 1 inch thick. The surface layer is grayish 
brown silt loam about 6 inches thick. The subsoil is very 
pale brown silt loam about 27 inches thick. Below this is 
a buried subsoil of light yellowish brown and pale brown 
silt loam and gravelly silt loam about 27 inches thick. 
Basalt is at a depth of 60 inches or more. In some areas 
depth to basalt ranges from 40 to 60 inches. 

Included in this unit are small areas of Anatone, 
Kahler, Klicker, and Umaiilla soils. Also included are 
small areas of Helter soils that have slopes of 3 to 15 
percent or 35 to 70 percent. Included areas make up 
about 20 percent of the total acreage. 

Permeability of this Helter soil is moderate to a depth 
of 33 inches and moderately slow below this depth. 
Available water capacity is about 12 to 19 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
rapid, and the hazard of water erosion is high. 

Most areas of this unit are used for timber production 
and wildlife habitat. A few areas are used for homesite 
development and recreation. 

This unit is suited to the production of subalpine fir 
and grand fir. Other species that grow on this unit 
include Engelmann spruce, western larch, and lodgepole 
pine. The understory is mainly princes pine, grouse 
blueberry, and elk sedge. 

On the basis of a 100-year site curve, the mean site 
index for subalpine fir is 100. The mean annual 
increment at culmination (CMAI) for 80-year-old trees 0.6 
inch and larger in diameter at breast height is 109 cubic 
feet per acre. 

The main limitations for the management of timber are 
the hazards of compaction and erosion and steepness of 
slope. 

Wheeled and tracked equipment can be used, but 
cable yarding generally is safer in the more steeply 
sloping areas and disturbs the soil less. Using standard 
wheeled and tracked equipment when the soil is moist 
causes rutting and compaction. Puddling can occur when 
the soil is wet. Displacement of the surface layer occurs 
most readily when the soil is dry. Using low-pressure 
ground equipment damages the soil less and helps to 
maintain productivity. 

In the more steeply sloping areas, road location is 
more difficult and maintenance costs are greater. Proper 
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design of road drainage systems and care in the 
placement of culverts help to control erosion. Seeding 
road cuts and fills to a permanent plant cover reduces 
erosion. Steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying unless they are 
provided with adequate water bars or are protected by 
plant cover, or both. 

Logging roads require suitable surfacing for year-round 
use. Construction and maintenance of roads built on this 
unit are difficult because of the 20- to 40-inch-thick ash 
layer. This material makes poor subgrade for roads 
because it does not compact easily when dry, has high 
potential for frost action, and has high available water 
capacity. When wet or moist, unsurfaced roads and skid 
trails are soft. They may be impassable during rainy 
periods. 

Natural reforestation of harvested areas by subalpine 
fir, grand fir, western larch, and lodgepole pine occurs if 
a seed source is present. Ripping skid trails and landings 
when the soil is dry breaks up compacted layers and 
improves soil tilth, which increases seedling survival. 
Mortality of naturally established seedlings may be high if 
logging or scarification displaces the layer of ash. 
Reforestation can be accomplished by planting subalpine 
fir and grand fir seedlings. Seedlings planted in the less 
fertile subsoil grow poorly. Undesirable plants limit 
natural or artificial reforestation where site preparation 
and maintenance are not adequate. 

Thinning, logging, or fire reduces the density of the 
overstory canopy and increases the production of 
understory. Broadcast seeding of adapted bunchgrasses 
is desirable after the canopy has been opened. To 
reduce the mortality of planted tree seedlings as a result 
of plant competition, grasses and trees should be 
seeded at the same time. 


39A—Hermiston silt loam, 0 to 3 percent slopes. 
This deep, well drained soil is on flood plains. It formed 
in silty alluvium. Elevation is 700 to 2,300 feet. The 
average annual precipitation is 12 to 16 inches, the 
average annual air temperature is 49 to 54 degrees F, 
and the average frost-free period is 150 to 195 days. 

Typically, the surface layer is grayish brown silt loam 
about 16 inches thick. The subsoil to a depth of 60 
inches or more is grayish brown, light yellowish brown, 
and pale brown silt loam. In some areas the surface 
layer is fine sandy loam or very fine sandy loam. 

Included in this unit are small areas of Onyx soils and 
Vitrandepts. Also included are small areas of Pedigo and 
Yakima soils, Xerofluvents, and soils that are similar to 
this Hermiston soil but that have a water table within 6 
feet of the surface. Included areas make up about 20 
percent of the total acreage. 

Permeability of this Hermiston soil is moderate. 
Available water capacity is about 10 to 14 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
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slow, and the hazard of water erosion is slight. This soil 
is subject to rare periods of flooding. 

Most areas of this unit are used for irrigated crops, 
mainly small grain and alfalfa hay. A few areas are used 
for row crops, pasture, nonirrigated small grain, 
rangeland, and homesite development. 

This unit is suited to irrigated crops. It has few 
limitations. 

Furrow, border, corrugation, drip, and sprinkler 
irrigation systems are suited to this unit. The method 
used generally is governed by the crop grown. To avoid 
overirrigating and increasing the risk of erosion, 
applications of irrigation water should be adjusted to the 
available water capacity, the water intake rate, and the 
crop needs. Poor irrigation water management can 
cause excessive amounts of salt to accumulate near the 
soil surface. If gravity irrigation systems are used, 
leveling may be needed in sloping areas for the efficient 
application and removal of water. Use of pipe, ditch 
lining, or drop structures in irrigation ditches facilitates 
irrigation and reduces ditch erosion. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
A suitable cropping system is one that includes 4 or 5 
years of alfalfa hay and 3 or 4 years of small grain or 
corn. Returning crop residue to the soil or regularly 
adding other organic matter improves fertility, reduces 
crusting, and increases the water intake rate. 

This unit is suited to nonirrigated crops. Many areas 
are cropped annually. In areas where precipitation is not 
sufficient for annual cropping, a system that includes 
small grain and summer fallow is more suitable. 

Leaving crop residue on or near the surface helps to 
conserve moisture, maintain tilth, and control erosion. 
Other practices that can be used to conserve moisture 
include limiting tillage for seedbed preparation and weed 
control. 

This unit is suited to hay and pasture. Proper stocking 
rates, pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
to protect the soil from erosion. Grazing when the soil is 
moist results in compaction of the surface layer, poor 
tilth, and excessive runoff. 

The potential plant community on this unit is mainly 
giant wildrye and basin big sagebrush. 

Irrigation water can be applied by the flood and 
sprinkler methods. Leveling helps to ensure the uniform 
application of water. Annual applications of nitrogen, 
phosphorous, and sulfur fertilizer are needed to maintain 
production of high quality irrigated pasture. 

If this unit is used for homesite development, the main 
limitation is the hazard of flooding. Dikes and channels 
that have outlets for floodwater can be used to protect 
buildings and onsite sewage disposal systems from 
flooding. Culverts may become clogged during floods, 
and damage to roads, homesites, and structures may 
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result. Using larger culverts helps to overcome this 
problem. 


40C—Kahler silt loam, 2 to 15 percent slopes. This 
deep, well drained soil is on plateaus of the Blue 
Mountains. It formed in loess and colluvium. It is on 
north- and east-facing slopes. Elevation is 2,000 to 4,500 
feet. The average annual precipitation is 15 to 45 inches, 
the average annual air temperature is 40 to 45 degrees 
F, and the average frost-free period is 30 to 90 days. 

Typically, the surface is covered with a mat of needles 
and twigs 1 inch thick. The surface layer is dark brown 
and brown silt loam about 20 inches thick. The upper 17 
inches of the subsoil is dark brown silty clay loam, and 
the lower 23 inches is brown cobbly silty clay loam. 
Basalt is at a depth of 60 inches or more. 

Included in this unit are small areas of Klicker, Tolo, 
and Umatilla soils. Also included are small areas of soils 
that are similar to this Kahler soil but that are 20 to 60 
inches deep to basalt and Kahler soils that have slopes 
of 15 to 35 percent. Included areas make up about 20 
percent of the total acreage. 

Permeability of this Kahler soil is moderate. Available 
water capacity is about 8 to 14 inches. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is moderate. 

This unit is. used for timber production, livestock 
grazing, and wildlife habitat. 

This unit is suited to the production of Douglas-fir and 
ponderosa pine. The understory is mainly elk sedge, 
pinegrass, and mallow ninebark. 

On the basis of a 50-year site curve, the mean site 
index for Douglas-fir is 75. Thus, the mean annual 
increment for 80-year-old trees is 70 cubic feet per acre. 
The mean annual increment at culmination (CMAI) is 71 
cubic feet per acre at 96 years for trees 1 inch and 
larger in diameter at breast height. 

The main limitations for the management of timber are 
the hazards of soil compaction and erosion. 

Using standard wheeled and tracked equipment when 
the soil is moist causes rutting and compaction. Puddling 
can occur when the soil is wet. Using low-pressure 
ground equipment reduces damage to the soil and helps 
to maintain productivity. 

Proper design of road drainage systems and care in 
the placement of culverts help to control erosion. 
Seeding road cuts and fills to a permanent plant cover 
reduces erosion. Steep yarding paths, skid trails, and 
firebreaks are subject to rilling and gullying unless they 
are provided with adequate water bars or are protected 
by plant cover, or both. 

Logging roads require suitable surfacing for year-round 
use. When wet or moist, unsurfaced roads and skid trails 
are soft and slippery. They may be impassable during 
rainy periods. 

Natural reforestation of harvested areas by Douglas-fir 
and ponderosa pine occurs if a seed source is present. 
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Reforestation can be accomplished by planting Douglas- 
fir or ponderosa pine seedlings. Ripping skid trails and 
landings when the soil is dry breaks up compacted 
layers and improves soil tith, which increases seedling 
survival. Undesirable plants limit natural or artificial 
reforestation where site preparation and maintenance 
are not adequate. 

Thinning, logging, or fire reduces the density of the 
overstory Canopy and increases the production of 
understory. Broadcast seeding of adapted bunchgrasses 
is desirable after the canopy has been opened. To 
reduce the mortality of planted tree seedlings as a result 
of plant competition, grasses and trees should be 
seeded at the same time. 

If the understory is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, and a planned 
grazing system. 


40E—Kahler silt loam, 15 to 35 percent slopes. This 
deep, well drained soil is on north- and east-facing 
hillslopes of the Blue Mountains. It formed in loess and 
colluvium. Elevation is 2,000 to 4,500 feet. The average 
annual precipitation is 15 to 45 inches, the average 
annual air temperature is 40 to 45 degrees F, and the 
average frost-free period is 30 to 90 days. 

Typically, the surface is covered with a mat of needles 
and twigs 1 inch thick. The surface layer is dark brown 
and brown silt loam about 20 inches thick. The upper 17 
inches of the subsoil is dark brown silty clay loam, and 
the lower 23 inches is brown cobbly silty clay loam. 
Basalt is at a depth of 60 inches or more. 

Included in this unit are small areas of Klicker, Tolo, 
and Umatilla soils. Also included are small areas of Rock 
outcrop, soils that are similar to this Kahler soil but that 
are 20 to 60 inches deep to basalt, and Kahler soils that 
have slopes of 2 to 15 percent or 35 to 70 percent. 
Included areas make up about 25 percent of the total 
acreage. 

Permeability of this Kahler soil is moderate. Available 
water capacity is about 8 to 14 inches. Effective rooting 
depth is 60 inches or more. Runoff is rapid, and the 
hazard of water erosion is high. 

This unit is used for timber production, livestock 
grazing, and wildlife habitat. 

This unit is suited to the production of Douglas-fir and 
ponderosa pine. The understory in mainly elk sedge, 
pinegrass, and mallow ninebark. 

On the basis of a 50-year site curve, the mean site 
index for Douglas-fir is 75. Thus, the mean annual 
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increment for 80-year-old trees is 70 cubic feet per acre. 
The mean annual increment at culmination (CMAI) is 71 
cubic feet per acre at 96 years for trees 1 inch and 
larger in diameter at breast height. 

The main limitations for the management of timber are 
the hazards of soil compaction and erosion and the 
Steepness of slope. 

Wheeled and tracked equipment can be used, but 
cable yarding generally is safer in the more steeply 
sloping areas and disturbs the soil less. Using standard 
wheeled and tracked equipment when the soil is moist 
causes rutting and compaction. Puddling can occur when 
the soil is wet. Using low-pressure ground equipment 
reduces damage to the soil and helps to maintain 
productivity. 

In the more steeply sloping areas, road location is 
more difficult and maintenance costs are greater. Proper 
design of road drainage systems and care in the 
placement of culverts help to control erosion. Seeding 
road cuts and fills to a permanent plant cover reduces 
erosion. Steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying unless they are 
provided with adequate water bars or are protected by 
plant cover, or both. 

Logging roads require suitable surfacing for year-round 
use. When wet or moist, unsurfaced roads and skid trails 
are soft and slippery. They may be impassable during 
rainy periods. 

Natural reforestation of harvested areas by Douglas-fir 
and ponderosa pine occurs if a seed source is present. 
Reforestation can be accomplished by planting Douglas- 
fir seedlings. Ripping skid trails and landings when the 
Soil is dry breaks up compacted layers and improves soil 
tilth, which increases seedling survival. Undesirable 
plants limit natural or artificial reforestation where site 
preparation and maintenance are not adequate. 

Thinning, logging, or fire reduces the density of the 
overstory canopy and increases the production of 
understory. Broadcast seeding of adapted bunchgrasses 
is desirable after the canopy has been opened. To 
reduce the mortality of planted tree seedlings as a result 
of plant competition, grasses and trees should be 
seeded at the same time. 

If the understory is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, and a planned 
grazing system. 


41F—Kahler gravelly loam, granite substratum, 35 
to 70 percent slopes. This deep, well drained soil is on 
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hillslopes of the Blue Mountains. It formed in loess, 
residuum, and colluvium. Elevation is 3,000 to 4,600 feet. 
The average annual precipitation is 20 to 26 inches, the 
average annual air temperature is 41 to 45 degrees F, 
and the average frost-free period is 50 to 90 days. 

Typically, the surface is covered with a mat of needles 
and twigs 2 inches thick. The surface layer is dark brown 
gravelly loam about 12 inches thick. The subsurface 
layer is dark brown loam about 10 inches thick. The 
subsoil is dark yellowish brown gravelly sandy clay loam 
about 23 inches thick. Below this to a depth of 60 inches 
or more is partially weathered granodiorite. In some 
areas the surface layer is loam or very gravelly loam. 

Included in this unit are smal! areas of Kilmerque, 
Klicker, Tolo, and Umatilla soils. Also included are small 
areas of Rock outcrop and Kahler soils that have slopes 
of 15 to 35 percent. included areas make up about 30 
percent of the total acreage. 

Permeability of this Kahler soil is moderate. Available 
water capacity is about 4.5 to 10.5 inches. Effective 
rooting depth is 40 to 60 inches or more. Runoff is rapid, 
and the hazard of water erosion is high. 

This unit is used for timber production, livestock 
grazing, and wildlife habitat. | 

This unit is suited to the production of Douglas-fir and 
grand fir. Other species that grow on this unit include 
western larch and ponderosa pine. The understory in 
mainly princes pine, myrtle pachystima, and elk sedge. 

On the basis of a 50-year site curve, the mean site 
index for Douglas-fir is 60. Thus, the mean annual 
increment for 80-year-old trees is 41 cubic feet per acre. 
The mean annual increment at culmination (CMAI) is 43 
cubic feet per acre at 110 years for trees 1 inch and 
larger in diameter at breast height. 

The main limitations for the management of timber are 
the steepness of slope and the hazards of erosion and 
soil compaction. 

Steepness of slope restricts the use of wheeled and 
tracked equipment on skid trails. Cable yarding generally 
is safer and disturbs the soil less. 

Locating roads on midslopes results in large cuts and 
fills and thus removes land from production. Material 
cast to the side when building roads can damage 
vegetation. It is also a potential source of sedimentation. 
End hauling of waste material minimizes damage to 
vegetation downslope and reduces the potential of 
sedimentation. Seeding road cuts and fills to a 
permanent plant cover reduces erosion. Proper design of 
road drainage systems and care in the placement of 
culverts help to control erosion. Steep yarding paths, 
skid trails, and firebreaks are subject to rilling and 
gullying unless they are provided with adequate water 
bars or are protected by plant cover, or both. 

Logging roads require suitable surfacing for year-round 
use. When wet or moist, unsurfaced roads and skid trails 
are slippery. They may be impassable during rainy 
periods. 
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Natural reforestation of harvested areas by Douglas-fir 
and grand fir occurs if a seed source is present. 
Reforestation can be accomplished by planting Douglas- 
fir and grand fir seedlings. Ripping skid trails and 
landings when the soil is dry breaks up compacted 
layers and improves soil tilth, which increases seedling 
survival. Undesirable plants prevent adequate natural or 
artificial reforestation unless intensive site preparation 
and maintenance are used. 

Thinning, logging, or fire reduces the density of the 
overstory canopy and increases the production of 
understory. Broadcast seeding of adapted bunchgrasses 
is desirable after the canopy has been opened. To 
reduce the mortality of planted tree seedlings as a result 
of plant competition, grasses and trees should be 
seeded at the same time. 

Because the overstory on this unit generally is very 
dense and forage production is low, livestock and wildlife 
usually graze areas that have been opened by logging or 
fire. Wildlife use this unit primarily as shelter from winter 
storms. 

If the understory is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, and a planned 
grazing system. 


42A—Kimberly fine sandy loam, 0 to 3 percent 
slopes. This deep, well drained soil is on flood plains. It 
formed in mixed alluvium. Elevation is 400 to 2,000 feet. 
The average annual precipitation is 8 to 14 inches, the 
average annual air temperature is 49 to 53 degrees F, 
and the average frost-free period is 150 to 180 days. 

Typically, the surface layer is brown fine sandy loam 
about 10 inches thick. The upper 4 inches of the 
substratum is pale brown fine sandy loam, and the lower 
part to a depth of 60 inches or more is pale brown and 
brown, stratified very fine sandy loam and silt loam. In 
some areas the surface layer is silt loam, very fine sandy 
loam, or loamy fine sand. In many areas there is a 
gravelly substratum at a depth of 40 to 60 inches. 

Included in this unit are small areas of Esquatzel, 
Hermiston, and Quincy soils. Included areas make up 
about 20 percent of the total acreage. 

Permeability of this Kimberly soil is moderately rapid. 
Available water capacity is about 6 to 9 inches. Effective 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is slight. The hazard of soil 
blowing is moderate. This soil is subject to brief periods 
of flooding in winter and spring. In some areas there may 
be a water table within 6 feet of the surface. 
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Most areas of this unit are used for irrigated crops 
such as small grain and alfalfa hay and for nonirrigated 
small grain. A few areas are used for pasture, range, and 
homesite development. 

This unit is suited to irrigated crops. It is limited mainly 
by the low available water capacity and the moderate 
hazard of soil blowing. 

Sprinkler irrigation is a suitable method of applying 
water. Use of this method permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. Furrow, border, and corrugation systems 
are also suited to this unit. If furrow or corrugation 
irrigation is used, water should be applied at frequent 
intervals and runs should be short. To avoid 
overirrigating and leaching of plant nutrients, applications 
of irrigation water should be adjusted to the available 
water capacity, the water intake rate, and the crop 
needs. Because the soil in this unit is droughty, 
applications of irrigation water should be light and 
frequent. If gravity irrigation systems are used, leveling 
may be needed in sloping areas for the efficient 
application and removal of irrigation water. Use of pipe, 
ditch lining, or drop structures in irrigation ditches 
facilitates irrigation and reduces ditch erosion. 

Maintaining crop residue on or near the surface 
reduces runoff, reduces soil blowing, and helps to 
maintain soil tilth and organic matter content. The 
organic matter content can be maintained by using all 
crop residue, plowing under cover crops, and using a 
suitable cropping system. A suitable cropping system is 
one that includes 4 or 5 years of alfalfa hay and 3 or 4 
years of small grain. Maintaining crop residue on or near 
the surface reduces runoff, reduces soil blowing, and 
helps to maintain soil tilth and organic matter content. 

Practices that can be used to reduce soil blowing are 
establishing windbreaks, growing winter cover crops, 
using minimum tillage, properly timing irrigation, keeping 
the soil rough and cloddy when it is not protected by 
plant cover, and conducting tillage and other farming 
operations at right angle to the prevailing wind. Blowout 
areas can be treated by disking in straw and seeding 
adapted grasses. 

This unit is suited to nonirrigated crops. The main 
needs in cropland management are to protect the unit 
from soil blowing and to conserve moisture for plant 
growth. 

Because precipitation is not sufficient for annual 
cropping, a cropping system that includes small grain 
and summer fallow is most suitable. Other practices that 
can be used to conserve soil moisture and reduce soil 
blowing include stubble-mulch tillage, limiting tillage for 
seedbed preparation and weed control, and 
stripcropping, where practical. 

Maintaining crop residue on or near the surface 
reduces runoff, reduces soil blowing, and helps to 
maintain soil tilth and organic matter content. Crops 
respond to nitrogen, phosphorous, and sulfur fertilizer. 
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The potential plant community on this unit is mainly 
basin wildrye, needleandthread, and big sagebrush. The 
production of forage is limited by the low rainfall. If the 
rangeland is overgrazed, the proportion of preferred 
forage plants decreases and that of less preferred 
forage plants increases; therefore, livestock grazing 
should be managed so that the desired balance of 
preferred species is maintained in the plant community. 
Grazing should be delayed until the preferred forage 
plants have achieved sufficient growth to withstand 
grazing pressure. The risk of soil blowing increases 
significantly if this unit is overgrazed. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are the 
moderate hazard of soil blowing and the low rainfall. 
Establishment of seedlings may be difficult because of 
these limitations. The plants selected for seeding should 
meet the seasonal requirements of livestock or wildlife, 
or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. 

If this unit is used for hay and pasture, the main 
limitations are the moderate hazard of soil blowing and 
the low available water capacity. Proper stocking rates, 
pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
to protect the soil from erosion. Grazing when the soil is 
moist results in compaction of the surface layer, poor 
tilth, and excessive runoff. 

Irrigation water can be applied by the flood and 
sprinkler methods. Leveling helps to ensure the uniform 
application of water. 

If this unit is used for windbreaks and environmental 
plantings, the main limitations are the low rainfall and the 
moderate hazard of soil blowing. If irrigation is used, 
most climatically adapted trees and shrubs can be 
grown. Among the trees that are suitable for planting are 
Rocky Mountain juniper and Lombardy poplar. Among 
the shrubs is caragana. 

If this unit is used for homesite development, the main 
limitations are the low annual precipitation, the moderate 
hazard of soil blowing, and the hazard of flooding. 

Excavation for houses and access roads in places 
exposes material that is highly susceptible to soil 
blowing. Revegetating disturbed areas around 
construction sites as soon as feasible helps to control 
soil blowing. 

Plant cover can be established and maintained 
through proper fertilizing, seeding, mulching, and shaping 
of the slopes. In summer, irrigation is needed for lawn 
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grasses, shrubs, vines, shade trees, and ornamental 
trees. 

If the density of housing is high, community sewage 
systems are needed to prevent contamination of water 
supplies as a result of seepage from onsite sewage 
disposal systems. 

Dikes and channels that have outlets for floodwater 
can be used to protect buildings and onsite sewage 
disposal systems from flooding. Culverts may become 
clogged during floods, and damage to roads, homesites, 
and structures may result. Using larger culverts helps to 
overcome this problem. 


43A—Kimberly silt loam, 0 to 3 percent slopes. 
This deep, well drained soil is on flood plains. It formed 
in mixed alluvium. Elevation is 400 to 2,000 feet. The 
average annual precipitation is 8 to 14 inches, the 
average annual air temperature is 49 to 53 degrees F, 
and the average frost-free period is 150 to 180 days. 

Typically, the surface layer is brown silt loam about 10 
inches thick. The upper 4 inches of the substratum is 
pale brown fine sandy loam, and the lower part to a 
depth of 60 inches or more is pale brown and brown, 
stratified very fine sandy loam and silt loam. Some 
pedons have a silt loam or fine sandy loam surface 
layer. Many areas of this unit have a gravelly substratum 
at a depth of 40 to 60 inches. 

Included in this unit are small areas of Esquatzel, 
Hermiston, Ritzville, and Shano soils. Included areas 
make up about 20 percent of the total acreage. 

Permeability of this Kimberly soil is moderately rapid. 
Available water capacity is about 6 to 9 inches. Effective 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is slight. The hazard of soil 
blowing is moderate. This soil is subject to brief periods 
of flooding in winter and spring. 

Most areas of this unit are used for nonirrigated small 
grain. A few areas are used for irrigated crops, as 
rangeland, and for homesite development. 

This unit is suited to nonirrigated crops. The main 
needs in cropland management are to protect the soil 
from soil blowing and to conserve soil moisture for plant 
growth. 

Because precipitation is not sufficient for annual 
cropping, a cropping system that includes small grain 
and summer fallow is most suitable. Other practices that 
can be used to conserve soil moisture and reduce soil 
blowing include stubble-mulch tillage, limiting tillage for 
seedbed preparation and weed control, and 
stripcropping. 

Maintaining crop residue on or near the surface 
reduces runoff, reduces soil blowing, and helps to 
maintain soil tilth and organic matter content. Crops 
respond to nitrogen, phosphorous, and sulfur fertilizer. 

If this unit is used for irrigated crops, the main 
limitations are the low available water capacity and the 
moderate hazard of soil blowing. 
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Sprinkler irrigation is a suitable method of applying 
water. Use of this method permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. Furrow, border, and corrugation systems 
are also suited to this unit. If furrow or corrugation 
irrigation is used, water should be applied at frequent 
intervals and runs should be short. To avoid 
overirrigating and increasing the risk of erosion or 
leaching of plant nutrients, applications of irrigation water 
should be adjusted to the available water capacity, the 
water intake rate, and the crop needs. Because the soil 
in this unit is droughty, applications of irrigation water 
should be light and frequent. If gravity irrigation systems 
are used, leveling may be needed in sloping areas for 
the efficient application and removal of irrigation water. 
Use of pipe, ditch lining, or drop structures in irrigation 
ditches facilitates irrigation and reduces ditch erosion. 

Maintaining crop residue on or near the surface 
reduces runoff, reduces soil blowing, and helps to 
maintain soil tilth and organic matter content. The 
organic matter content can be maintained by using all 
crop residue, plowing under cover crops, and using a 
suitable cropping system. A suitable cropping system is 
one that includes 4 or 5 years of alfalfa hay and 3 or 4 
years of small grain. Returning crop residue to the soil or 
regularly adding other organic matter improves fertility, 
reduces crusting, and increases the water intake rate. 

Practices that can be used to reduce soil blowing are 
establishing windbreaks, growing winter cover crops, 
using minimum tillage, properly timing irrigation, keeping 
the soil rough and cloddy when it is not protected by 
plant cover, and conducting tillage and other farming 
operations at right angle to the prevailing wind. Blowout 
areas can be treated by disking in straw and seeding 
adapted grasses. 

The potential plant community on this unit is mainly 
basin wildrye, needleandthread, and big sagebrush. The 
production of forage is limited by the low rainfall. If the 
rangeland is overgrazed, the proportion of preferred 
forage plants decreases and that of less preferred 
forage plants increases; therefore, livestock grazing 
should be managed so that the desired balance of 
preferred species is maintained in the plant community. 
Grazing should be delayed until the preferred forage 
plants have achieved sufficient growth to withstand 
grazing pressure. The risk of soil blowing increases 
significantly if this unit is overgrazed. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are the 
moderate hazard of soil blowing and the low annual 
precipitation. Establishment of seedlings may be difficult 
because of these limitations. The plants selected for 
seeding should meet the seasonal requirements of 
livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
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infested with undesirable plants can be improved by 
chemical or mechanical treatment. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. 

If this unit is used for hay and pasture, the main 
limitations are the moderate hazard of soil blowing and 
the low available water capacity. Proper stocking rates, 
pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
to protect the soil from erosion. Grazing when the soil is 
moist results in compaction of the surface layer, poor 
tilth, and excessive runoff. 

Irrigation water can be applied by the flood and 
sprinkler methods. Leveling helps to ensure the uniform 
application of water. 

If this unit is used for windbreaks and environmental 
plantings, the main limitations are the low rainfall and the 
moderate hazard of soil blowing. If irrigation is used, 
most climatically adapted trees and shrubs can be 
grown. Among the trees that are suitable for planting are 
Rocky Mountain juniper and Lombardy poplar. Among 
the shrubs is caragana. 

If this unit is used for homesite development, the main 
limitations are the low annual precipitation, the moderate 
hazard of soil blowing, and the hazard of flooding. 

Excavation for houses and access roads in places 
exposes material that is highly susceptible to soil 
blowing. Revegetating disturbed areas around 
construction sites as soon as feasible helps to control 
soil blowing. 

Plant cover can be established and maintained 
through proper fertilizing, seeding, mulching, and shaping 
of the slopes. In summer, irrigation is needed for lawn 
grasses, shrubs, vines, shade trees, and ornamental 
trees. 

If the density of housing is high, community sewage 
systems are needed to prevent contamination of water 
supplies as a result of seepage from onsite sewage 
disposal systems. 

Dikes and channels that have outlets for floodwater 
can be used to protect buildings and onsite sewage 
disposal systems from flooding. Culverts may become 
clogged during floods, and damage to roads, homesites, 
and structures may result. Using larger culverts helps to 
overcome this problem. 


44D—Klicker silt loam, 2 to 20 percent slopes. This 
moderately deep, well drained soil is on plateaus of the 
Blue Mountains. It formed in residuum mixed with loess. 
Elevation is 3,000 to 5,000 feet. The average annual 
precipitation is 17 to 40 inches, the average annual air 
temperature is 40 to 45 degrees F, and the average 
frost-free period is 60 to 100 days. 

Typically, the surface is covered with a mat of needles 
and twigs about 1 inch thick. The surface layer is dark 
brown silt loam about 7 inches thick. The subsoil is dark 
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brown very cobbly silty clay loam about 14 inches thick. 
Basalt is at a depth of 21 inches. Depth to basalt ranges 
from 20 to 40 inches. 

Included in this unit are small areas of Albee, Anatone, 
Bocker, and Tolo soils. Also included are small areas of 
soils that are similar to this Klicker soil but have less 
than 35 percent rock fragments and Klicker soils that 
have slopes of 20 to 40 percent. Included areas make 
up about 20 percent of the total acreage. 

Permeability of this Klicker soil is moderately slow. 
Available water capacity is about 2.5 to 7.0 inches. 
Effective rooting depth is 20 to 40 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 

This unit is used for timber production, livestock 
grazing, and wildlife habitat. 

This unit is suited to the production of ponderosa pine. 
Other species that grow on this unit include Douglas-fir. 
The understory is mainly elk sedge, pinegrass, common 
snowberry, and serviceberry. 

On the basis of a 100-year site curve, the mean site 
index for ponderosa pine is 76. Thus, the mean annual 
increment for 80-year-old trees 6.6 inches and larger in 
diameter at breast height is 51 cubic feet per acre. The 
mean annual increment at culmination (CMAI) for 50- 
year-old trees 0.6 inch and larger in diameter at breast 
height is 63 cubic feet per acre. 

The main limitations for the management of timber are 
the high content of rock fragments in the soil and the 
hazards of compaction and erosion. 

Using standard wheeled and tracked equipment when 
the soil is moist causes rutting and compaction. Puddling 
can occur when the soil is wet. Using low-pressure 
ground equipment reduces damage to the soil and helps 
to maintain productivity. 

Proper design of road drainage systems and care in 
the placement of culverts help to control erosion. 
Seeding road cuts and fills to à permanent plant cover 
reduces erosion. Steep yarding paths, skid trails, and 
firebreaks are subject to rilling and gullying unless they 
are provided with adequate water bars or are protected 
by plant cover, or both. 

Logging roads require suitable surfacing for year-round 
use. When wet or moist, unsurfaced roads and skid trails 
are slippery. They may be impassable during rainy 
periods. 

Natural reforestation of harvested areas by ponderosa 
pine occurs if a seed source is present. Ripping skid 
trails and landings when the soil is dry breaks up 
compacted layers and improves soil tilth, which 
increases seedling survival. Reforestation can be 
accomplished by planting ponderosa pine and Douglas- 
fir seedlings. The high content of rock fragments in the 
soil reduces seedling survival. To compensate for the 
higher mortality that can be expected, larger trees or 
more trees than normal can be planted. Undesirable 
piants limit natural or artificial reforestation; however, 
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intensive site preparation and maintenance generally are 
not needed. 

Because roots are restricted by bedrock, trees are 
subject to windthrow. 

Thinning, logging, or fire reduces the density of the 
overstory Canopy and increases the production of 
understory. Broadcast seeding of adapted bunchgrasses 
is desirable after the canopy has been opened. To 
reduce the mortality of planted tree seedlings as a result 
of plant competition, grasses and trees should be 
seeded at the same time. 

If the understory is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, and a planned 
grazing system. 


45E—Klicker very stony silt loam, 20 to 40 percent 
slopes. This moderately deep, well drained soil is on 
south- and east-facing hillslopes of the Blue Mountains. 
It formed in residuum mixed with loess. Elevation is 
3,000 to 5,000 feet. The average annual precipitation is 
17 to 40 inches, the average annual air temperature is 
40 to 45 degrees F, and the average frost-free period is 
60 to 100 days. 

Typically, the surface is covered with a mat of needles 
and twigs about 1 inch thick. The surface layer is dark 
brown very stony silt loam about 7 inches thick. The 
subsoil is dark brown very cobbly silty clay loam about 
14 inches thick. Basalt is at a depth of 21 inches. Depth 
to basalt ranges from 20 to 40 inches. 

Included in this unit are small areas of Albee, Anatone, 
Bocker, Kahler, Tolo, and Umatilla soils. Also included 
are small areas of Klicker soils that have slopes of 2 to 
20 percent or 40 to 70 percent. Included areas make up 
about 30 percent of the total acreage. 

Permeability of this Klicker soil is moderately slow. 
Available water capacity is about 2.5 to 7.0 inches. 
Effective rooting depth is 20 to 40 inches. Runoff is 
rapid, and the hazard of water erosion is high. 

This unit is used for timber production, livestock 
grazing, and wildlife habitat. 

This unit is suited to the production of ponderosa pine. 
Other species that grow on this unit include Douglas-fir. 
The understory is mainly serviceberry, elk sedge, and 
pinegrass. 

On the basis of a 100-year site curve, the mean site 
index for ponderosa pine is 76. Thus, the mean annual 
increment for 80-year-old trees 6.6 inches and larger in 
diameter at breast height is 51 cubic feet per acre. The 
mean annual increment at culmination (CMAI) for 50- 
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year-old trees 0.6 inch or larger in diameter at breast 
height is 63 cubic feet per acre. 

The main limitations for the management of timber are 
the hazard of compaction and erosion, the high content 
of rock fragments in the soil, and the steepness of slope. 

Wheeled and tracked equipment can be used, but 
cable yarding generally is safer in the more steeply 
sloping areas and disturbs the soil less. Using standard 
wheeled and tracked equipment when the soil is moist 
causes rutting and compaction. Puddling can occur when 
the soil is wet. Using low-pressure ground equipment 
reduces damage to the soil and helps to maintain 
productivity. 

Proper design of road drainage systems and care in 
the placement of culverts help to control erosion. 
Seeding road cuts and fills to a permanent plant cover 
reduces erosion. Steep yarding paths, skid trails, and 
firebreaks are subject to rilling and gullying unless they 
are provided with adequate water bars or are protected 
by plant cover, or both. 

Logging roads require suitable surfacing for year-round 
use. When wet or moist, unsurfaced roads and skid trails 
are slippery. They may be impassable during rainy 
periods. In the more steeply sloping areas, road location 
is more difficult and maintenance costs are greater. 

Natural reforestation of harvested areas by ponderosa 
pine occurs if a seed source is present. Ripping skid 
trails and landings when the soil is dry breaks up 
compacted layers and improves soil tilth, which 
increases seedling survival. Reforestation can be 
accomplished by planting ponderosa pine and Douglas- 
fir seedlings. The high content of rock fragments in the 
soil reduces seedling survival. To compensate for the 
higher mortality that can be expected, larger trees or 
more trees than normal can be planted. Undesirable 
plants limit adequate natural or artificial reforestation; 
however, intensive site preparation and maintenance 
generally are not needed. 

Because roots are restricted by bedrock, trees on this 
unit are subject to windthrow. 

Thinning, logging, or fire reduces the density of the 
overstory canopy and increases the production of 
understory. Broadcast seeding of adapted bunchgrasses 
is desirable after the canopy has been opened. To 
reduce the mortality of planted tree seedlings as a result 
of plant competition, seeding of grasses and trees 
should be seeded at the same time. 

If the understory is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 
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Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, and a planned 
grazing system. 


46C—Klicker-Anatone-Bocker complex, 2 to 15 
percent slopes. This map unit is on plateaus of the Blue 
Mountains. Elevation is 3,300 to 5,000 feet. The average 
annual precipitation is 18 to 35 inches, the average 
annual air temperature is 42 to 45 degrees F, and the 
average frost-free period is 60 to 100 days. 

This unit is 50 percent Klicker silt loam, 25 percent 
Anatone very cobbly loam, and 15 percent Bocker very 
cobbly silt loam. The percentage varies from one area to 
another. 

Included in this unit are small areas of Albee soils. 
Also included are small areas of Klicker, Anatone, and 
Bocker soils that have slopes of 15 to 35 percent and 
Bocker soils that have a stony surface layer. Included 
areas make up about 10 percent of the total acreage. 

The Klicker soil is moderately deep and well drained. It 
formed in residuum mixed with loess. Typically, the 
surface is covered with a mat of needies and twigs about 
1 inch thick. The surface layer is dark brown silt loam 
about 7 inches thick. The subsoil is dark brown very 
cobbly silty clay loam about 14 inches thick. Basalt is at 
a depth of 21 inches. Depth to basalt ranges from 20 to 
40 inches. 

Permeability of the Klicker soil is moderately slow. 
Available water capacity is about 2.5 to 7.0 inches. 
Effective rooting depth is 20 to 40 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 

The Anatone soil is shallow and well drained. lt formed 
in residuum mixed with loess. Typically, the surface layer 
is dark brown very cobbly silt loam about 5 inches thick. 
The subsoil is dark brown extremely cobbly loam about 7 
inches thick. Basalt is at a depth of 12 inches. Depth to 
basalt ranges from 10 to 20 inches. In some areas the 
surface layer is stony. 

Permeability of the Anatone soil is moderate. Available 
water capacity is about 1.0 inch to 2.5 inches. Effective 
rooting depth is 10 to 20 inches. Runoff is medium, and 
the hazard of water erosion is moderate. 

The Bocker soil is very shallow and well drained. It 
formed in residuum mixed with loess. Typically, the 
surface layer is brown very cobbly silt loam about 4 
inches thick. The subsoil is brown very cobbly silt loam 
about 3 inches thick. Basalt is at a depth of 7 inches. 
Depth to basalt ranges from 4 to 10 inches. In some 
areas the surface layer is stony. 

Permeability of the Bocker soil is moderate. Available 
water capacity is about 0.5 inch to 1.5 inches. Effective 
rooting depth is 4 to 10 inches. Runoff is medium, and 
the hazard of water erosion is moderate. 

This unit is used for timber production, livestock 
grazing, and wildlife habitat. 

The Klicker soil is suited to the production of 
ponderosa pine. Other species that grow on this soil 
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include Douglas-fir. The understory is mainly 
serviceberry, elk sedge, and western fescue. 

On the basis of a 100-year site curve, the mean site 
index for ponderosa pine is 76 on the Klicker soil. Thus, 
the mean annual increment for 80-year-old trees 6.6 
inches and larger in diameter at breast height is 51 cubic 
feet per acre. The mean annual increment at culmination 
(CMAI) for 50-year-old trees 0.6 inch and larger in 
diameter at breast height is 63 cubic feet per acre. 

The main limitations for the management of timber are 
the high content of rock fragments in the soil and the 
hazards of compaction and erosion. 

Using standard wheeled and tracked equipment when 
the soil is moist causes rutting and compaction. Puddling 
can occur when the soil is wet. Using low-pressure 
ground equipment reduces damage to the soil and helps 
to maintain productivity. 

Proper design of road drainage systems and care in 
the placement of culverts help to control erosion. 
Seeding road cuts and fills to a permanent plant cover 
reduces erosion. Sieep yarding paths, skid trails, and 
firebreaks are subject to rilling and gullying unless they 
are provided with adequate water bars or are protected 
by plant cover, or both. 

Logging roads require suitable surfacing for year-round 
use. When wet or moist, unsurfaced roads and skid trails 
are slippery. They may be impassable during rainy 
periods. 

Natural reforestation of harvested areas of the Klicker 
soil by ponderosa pine occurs if a seed source is 
present. Ripping skid trails and landings when the soil is 
dry breaks up compacted layers and improves soil tilth, 
which increases seedling survival. Reforestation can be 
accomplished by planting ponderosa pine and Douglas- 
fir seedlings. The high content of rock fragments in the 
soil reduces seedling survival. To compensate for the 
higher mortality that can be expected, larger trees or 
more trees than normal can be planted. Undesirable 
plants limit natural or artificial reforestation; however, 
intensive site preparation and maintenance generally are 
not needed. 

Because roots are restricted by bedrock, trees on the 
Klicker soil are subject to windthrow. 

Thinning, logging, or fire reduces the density of the 
overstory canopy and increases the production of 
understory. Broadcast seeding of adapted bunchgrasses 
is desirable after the canopy has been opened. To 
reduce the mortality of planted tree seedlings as a result 
of plant competition, grasses and trees should be 
seeded at the same time. 

The potential plant community on the Anatone and 
Bocker soils is Sandberg bluegrass and bluebunch 
wheatgrass. 

The production of forage on this unit is limited by the 
high content of rock fragments and the shallow depth to 
bedrock in the Anatone and Bocker soils. If the 
woodland understory or rangeland is overgrazed, the 
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proportion of preferred forage plants decreases and that 
of less preferred forage plants increases; therefore, 
livestock grazing should be managed so that the desired 
balance of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, and a planned 
grazing system. 


46E—Klicker-Anatone-Bocker complex, 15 to 35 
percent slopes. This map unit is on south- and east- 
facing hillslopes of the Blue Mountains. Elevation is 
3,300 to 5,000 feet. The average annual precipitation is 
18 to 35 inches, the average annual air temperature is 
42 to 45 degrees F, and the average frost-free period is 
60 to 100 days. 

This unit is 45 percent Klicker silt loam, 25 percent 
Anatone very cobbly loam, and 20 percent Bocker very 
cobbly silt loam. The percentage varies from one area to 
another. 

Included in this unit are small areas of Albee, Tolo, 
Kahler, and Umatilla soils. Also included are small areas 
of Klicker, Anatone, and Bocker soils that have slopes of 
2 to 15 percent or 35 to 60 percent. Included areas 
make up about 10 percent of the total acreage. 

The Klicker soil is moderately deep and well drained. It 
formed in residuum mixed with loess. Typically, the 
surface is covered with a mat of needles and twigs about 
1 inch thick. The surface layer is dark brown silt loam 
about 7 inches thick. The subsoil is dark brown very 
cobbly silty clay loam about 14 inches thick. Basalt is at 
a depth of 21 inches. Depth to basalt ranges from 20 to 
40 inches. 

Permeability of the Klicker soil is moderately slow. 
Available water capacity is about 2.5 to 7.0 inches. 
Effective rooting depth is 20 to 40 inches. Runoff is 
rapid, and the hazard of water erosion is high. 

The Anatone soil is shallow and well drained. It formed 
in residuum mixed with loess. Typically, the surface layer 
is dark brown very cobbly silt loam about 5 inches thick. 
The subsoil is dark brown extremely cobbly loam about 7 
inches thick. Basalt is at a depth of 12 inches. Depth to 
basalt ranges from 10 to 20 inches. In some areas the 
surface layer is stony. 

Permeability of the Anatone soil is moderate. Available 
water capacity is about 1.0 inch to 2.5 inches. Effective 
rooting depth is 10 to 20 inches. Runoff is rapid, and the 
hazard of water erosion is high. 

The Bocker soil is very shallow and well drained. It 
formed in residuum mixed with loess. Typically, the 
surface layer is brown very cobbly silt loam about 4 
inches thick. The subsoil is brown very cobbly silt loam 
about 3 inches thick. Basalt is at a depth of 7 inches. 
Depth to basalt ranges from 4 to 10 inches. In some 
areas the surface layer is stony. 
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Permeability of the Bocker soil is moderate. Available 
water capacity is about 0.5 inch to 1.5 inches. Effective 
rooting depth is 4 to 10 inches. Runoff is rapid, and the 
hazard of water erosion is high. 

This unit is used for timber production, livestock 
grazing, and wildlife habitat. 

The Klicker soil is suited to the production of 
ponderosa pine. Other species that grow on this soil 
include Douglas-fir. The understory is mainly common 
serviceberry, elk sedge, and western fescue. 

On the basis of a 100-year site curve, the mean site 
index for ponderosa pine is 76 on the Klicker soil. Thus, 
the mean annual increment for 80-year-old trees 6.6 
inches and larger in diameter at breast height is 51 cubic 
feet per acre. The mean annual increment at culmination 
(CMAI) for 50-year-old trees 0.6 inch and larger in 
diameter at breast height is 63 cubic feet per acre. 

The main limitations for the management of timber are 
the high content of rock fragments in the soil, the 
hazards of compaction and erosion, and steepness of 
slope. 

Wheeled and tracked equipment can be used, but 
cable yarding generally is safer in the more steeply 
sloping areas and disturbs the soil less. Using standard 
wheeled and tracked equipment when the soil is moist 
causes rutting and compaction. Puddling can occur when 
the soil is wet. Using low-pressure ground equipment 
reduces damage to the soil and helps to maintain 
productivity. 

In the more steeply sloping areas, road location is 
more difficult and maintenance costs are greater. Proper 
design of road drainage systems and care in the 
placement of culverts help to control erosion. Seeding 
road cuts and filis to a permanent plant cover reduces 
erosion. Steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying unless they are 
provided with adequate water bars or are protected by 
plant cover, or both. 

Logging roads require suitable surfacing for year-round 
use. When wet or moist, unsurfaced roads and skid trails 
are slippery. They may be impassable during rainy 
periods. 

Natural reforestation of harvested areas of the Klicker 
soil by ponderosa pine occurs if a seed source is 
present. Ripping skid trails and landings when the soil is 
dry breaks up compacted layers and improves soil tilth, 
which increases seedling survival. Reforestation can be 
accomplished by planting ponderosa pine and Douglas- 
fir seedlings. The high content of rock fragments in the 
soil reduces seedling survival. To compensate for the 
higher mortality that can be expected, larger trees or 
more trees than normal can be planted. 

Undesirable plants limit natural or artificial 
reforestation; however, intensive site preparation and 
maintenance generally are not needed. 

Because roots are restricted by bedrock, trees on the 
Klicker soil are moderately subject to windthrow. 
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Thinning, logging, or fire reduces the density of the 
overstory canopy and increases the production of 
understory. Broadcast seeding of adapted bunchgrasses 
is desirable after the canopy has been opened. To 
reduce the mortality of planted tree seedlings as a result 
of plant competition, grasses and trees should be 
seeded at the same time. 

The potential plant community on the Anatone and 
Bocker soils is Sandberg bluegrass and bluebunch 
wheatgrass. 

The production of forage on this unit is limited by the 
high content of rock fragments and the shallow depth to 
bedrock of the Anatone and Bocker soils. If the 
woodland understory or rangeland is overgrazed, the 
proportion of preferred forage plants decreases and that 
of less preferred forage plants increases; therefore, 
livestock grazing should be managed so that the desired 
balance of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, and a planned 
grazing system. 


47B—Koehler loamy fine sand, 0 to 5 percent 
slopes. This moderately deep, somewhat excessively 
drained soil is on strath terraces of the Columbia River. It 
formed in eolian sand deposited over cemented alluvium. 
Elevation is 450 to 700 feet. The average annual 
precipitation is 8 to 10 inches, the average annual air 
temperature is 52 to 54 degrees F, and the average 
frost-free period is 160 to 190 days. 

Typically, the surface layer is grayish brown loamy fine 
sand about 11 inches thick. The substratum is grayish 
brown loamy fine sand about 13 inches thick over a 
hardpan. A hardpan is at a depth of 24 inches. Depth to 
the hardpan ranges from 20 to 40 inches. In some areas 
the surface layer is fine sand. 

Included in this unit are small areas of Quincy soils 
and Dune land. Also included are small areas of Koehler 
soils that have slopes of 5 to 10 percent. Included areas 
make up about 10 percent of the total acreage. 

Permeability of this Koehler soil is rapid to a depth of 
24 inches and very slow below this depth. Available 
water capacity is about 2 to 4 inches. Effective rooting 
depth is 20 to 40 inches. Runoff is slow, and the hazard 
of water erosion is slight. The hazard of soil blowing is 
high. 

Most areas of this unit are used for irrigated crops 
such as Irish potatoes, small grain, and alfalfa hay. 
Among the other crops grown are corn for grain and 
silage and asparagus. Some areas are used for pasture, 
homesite development, and rangeland. 

This unit is suited to irrigated crops. It is limited mainly 
by low natural fertility, the high hazard of soil blowing, 
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low available water capacity, and the presence of a 
hardpan. 

Furrow, border, corrugation, and sprinkler irrigation 
systems are suited to this unit. If furrow irrigation is used, 
water should be applied at frequent intervals and runs 
should be short. To avoid overirrigating and developing a 
perched water table, applications of irrigation water 
should be adjusted to the available water capacity, the 
water intake rate, and the crop needs. Because the soil 
in this unit is droughty, applications of irrigation water 
should be light and frequent. Use of pipe, ditch lining, or 
drop structures in irrigation ditches facilitates irrigation 
and reduces ditch erosion. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes 4 or 5 years of alfalfa hay 
and 3 or 4 years of small grain, corn, or potatoes. 
Maintaining crop residue on or near the surface reduces 
runoff, reduces soil blowing, and helps to maintain soil 
tilth. 

Practices that can be used to reduce soil blowing are 
establishing windbreaks, growing winter cover crops, 
using minimum tillage, properly timing irrigation, keeping 
the soil rough and cloddy when it is not protected by 
plant cover, and conducting tillage and other farming 
operations at right angle to the prevailing wind. Blowout 
areas can be treated by disking in straw and seeding 
adapted grasses. If irrigation is used, most climatically 
adapted trees and shrubs can be grown for windbreaks. 
Among the trees and shrubs that are suitable are 
Lombardy poplar, Rocky Mountain juniper, and Peking 
cotoneaster. 

If this unit is used for pasture, proper stocking rates 
and pasture rotation help to keep the pasture in good 
condition. Grazing when the soil is too moist or too dry 
may result in compaction of the surface layer, poor tilth, 
or excessive erosion. 

Sprinkler irrigation is a suitable method of applying 
water. Water should be applied in amounts large enough 
to wet the root zone but small enough to minimize the 
leaching of plant nutrients or to avoid developing a 
perched water table. 

The potential plant community on this unit is mainly 
needleandthread and Sandberg bluegrass. The 
production of forage is limited by low rainfall and low 
natural fertility. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. Because 
the soil in this unit is susceptible to displacement when 
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dry, grazing should be done when the soil is moist to 
minimize soil blowing and damage to forage plants. In 
general, winter is the best season for grazing. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are the 
high hazard of soil blowing and low rainfall. The plants 
selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Brush management 
improves deteriorated areas of rangeland that are 
producing more woody shrubs than were present in the 
potential plant community. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. 

Population growth has resulted in increased 
construction of homes on this unit. The main limitations 
are low rainfall, the high hazard of soil blowing, and the 
very slow permeability of the hardpan. 

Excavation for houses and access roads in places 
exposes material that is highly susceptible to soil 
blowing. Revegetating disturbed areas around 
construction sites as soon as feasible helps to control 
soil blowing. 

The very slow permeability of the hardpan increases 
the possibility of failure of septic tank absorption fields. 

In summer, irrigation is needed for lawn grasses, 
shrubs, vines, shade trees, and ornamental trees. It is 
difficult to establish plants in areas where the surface 
layer has been removed, exposing the hardpan. 
Mulching and fertilizing cut areas help to establish 
plants. Topsoil can be stockpiled and used to reclaim 
areas disturbed during construction. 


48E—Lickskillet very stony loam, 7 to 40 percent 
slopes. This shallow, well drained soil is on hillslopes. It 
formed in colluvium and loess. Slopes are convex and 
generally are south- or west-facing. Elevation is 1,000 to 
3,100 feet. The average annual precipitation is 10 to 16 
inches, the average annual air temperature is 47 to 52 
degrees F, and the average frost-free period is 110 to 
165 days. 

Typically, 1 to 5 percent of the surface is covered with 
stones. The surface layer is dark grayish brown very 
stony loam about 6 inches thick. The subsoil is brown 
very gravelly loam about 12 inches thick. Basalt is at a 
depth of 18 inches. Depth to basalt ranges from 12 to 20 
inches. 

Included in this unit are small areas of Anderly, 
Bakeoven, Cantala, Condon, and Morrow soils and deep 
and moderately deep soils that have a high content of 
rock fragments. Also included are small areas of Rock 
outcrop and Lickskillet soils that have slopes of 40 to 70 
percent. Included areas make up about 30 percent of the 
total acreage. 
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Permeability of this Lickskillet soil is moderate. 
Available water capacity is about 1 inch to 3 inches. 
Effective rooting depth is 12 to 20 inches. Runoff is 
rapid, and the hazard of water erosion is high. 

This unit is used as rangeland and wildlife habitat. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass and Sandberg bluegrass. The 
production of forage is limited by the high content of 
rock fragments in the soil and the shallow depth to 
bedrock. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Mechanical treatment is 
not practical, because the surface is stony and the 
slopes are steep. 

Slope may limit access by livestock and result in 
overgrazing of the less sloping areas. Trails or walkways 
can be constructed in some areas to encourage 
livestock to graze in areas where access is limited. 


49F—Lickskillet-Nansene association, 35 to 70 
percent slopes. This map unit is on hillslopes. Elevation 
is 1,000 to 2,000 feet. The average annual precipitation 
is 11 to 14 inches, the average annual air temperature is 
48 to 52 degrees F, and the average frost-free period is 
140 to 165 days. 

This unit is 40 percent Lickskillet very stony loam and 
25 percent Nansene silt loam. The percentage varies 
from one area to another. 

Included in this unit are small areas of Bakeoven, 
Condon, Mikkalo, and Wrentham soils and areas of Rock 
outcrop. Also included are small areas of deep soils that 
have more than 35 percent rock fragments and 
Lickskillet and Nansene soils that have slopes of 15 to 
35 percent. Included areas make up about 35 percent of 
the total acreage. 

The Lickskillet soil is shallow and well drained. It 
formed in colluvium and loess on south- and west-facing 
slopes. Typically, 1 to 5 percent of the surface is 
covered with stones. The surface layer is dark grayish 
brown very stony loam about 6 inches thick. The subsoil 
is brown very gravelly loam about 12 inches thick. Basalt 
is at a depth of 18 inches. Depth to basalt ranges from 
12 to 20 inches. 

Permeability of the Lickskillet soil is moderate. 
Available water capacity is about 1 inch to 3 inches. 
Effective rooting depth is 12 to 20 inches. Runoff is 
rapid, and the hazard of water erosion is high. 
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The Nansene soil is deep and well drained. It formed 
in loess on north- and east-facing slopes. Typically, the 
surtace layer is brown silt loam about 12 inches thick. 
The subsurface layer is brown silt loam about 8 inches 
thick. The subsoil is brown silt loam about 15 inches 
thick. The substratum to a depth of 60 inches or more is 
brown silt loam. In some areas the surface layer is fine 
sandy loam or very fine sandy loam. In some areas 
depth to basalt ranges from 40 to 60 inches. 

Permeability of the Nansene soil is moderate. 
Available water capacity is about 10 to 14 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
rapid, and the hazard of water erosion is high. 

This unit is used as rangeland and wildlife habitat. 

The potential plant community on the Lickskillet soil is 
mainly bluebunch wheatgrass and Sandberg bluegrass. 
The potential plant community on the Nansene soil is 
mainly Idaho fescue and bluebunch wheatgrass. The 
production of forage is limited by the high content of 
rock fragments and shallow depth to bedrock in the 
Lickskillet soil. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Mechanical treatment is 
not practical, because the surface of the Lickskillet soil is 
stony and the slopes are steep. 

Slope limits access by livestock and results in 
overgrazing of the less sloping areas. Trails or walkways 
can be constructed in some areas to encourage 
livestock to graze in areas where access is limited. 


50F—Lickskillet-Rock outcrop complex, 40 to 70 
percent slopes. This map unit is on hillslopes. Slopes 
are convex and generally are south- or west-facing. 
Elevation is 1,000 to 3,100 feet. The average annual 
precipitation is 10 to 16 inches, the average annual air 
temperature is 47 to 52 degrees F, and the average 
frost-free period is 110 to 165 days. 

This unit is 55 percent Lickskillet very stony loam and 
15 percent Rock outcrop. The percentage varies from 
one area to another. 

Included in this unit are small areas of Anderly, 
Bakeoven, Cantala, Condon, and Morrow soils and deep 
and moderately deep soils that have a high content of 
rock fragments. Also included are small areas of 
Lickskillet soils that have slopes of 7 to 40 percent. 
Included areas make up about 30 percent of the total 
acreage. 
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The Lickskillet soil is shallow and well drained. It 
formed in colluvium and loess. Typically, 1 to 5 percent 
of the surface is covered with stones. The surface layer 
is dark grayish brown extremely stony loam about 6 
inches thick. The subsoil is brown very gravelly loam 
about 12 inches thick. Basalt is at a depth of 18 inches. 
Depth to basalt ranges from 12 to 20 inches. 

Permeability of the Lickskillet soil is moderate. 
Available water capacity is about 1 inch to 3 inches. 
Effective rooting depth is 12 to 20 inches. Runoff is 
rapid, and the hazard of water erosion is high. 

Rock outcrop consists of areas of exposed basalt. 

This unit is used as rangeland and wildlife habitat. 

The potential plant community on this unit is mainly 
bluebunch wheaigrass and Sandberg bluegrass. The 
production of forage is limited by the high content of 
rock fragments in the soil and the shallow depth to 
bedrock. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Mechanical treatment is 
not practical, because the surface is stony and the 
slopes are steep. 

Steepness of slope and rock outcroppings limit access 
by livestock and promote overgrazing of the less sloping 
areas. Trails or walkways can be constructed in some 
areas to encourage livestock to graze in areas where 
access is limited. 


51A—McKay silt loam, 0 to 7 percent slopes. This 
deep, well drained soil is in depressional areas on basin 
floors. It formed in old alluvium mixed with loess. 
Elevation is 1,450 to 1,900 feet. The average annual 
precipitation is 14 to 18 inches, the average annual air 
temperature is 48 to 52 degrees F, and the average 
frost-free period is 140 to 160 days. 

Typically, the surface layer is dark grayish brown silt 
loam about 11 inches thick. The subsurface layer is 
brown silt loam about 3 inches thick. The upper 6 inches 
of the subsoil is brown silty clay loam, and the lower 5 
inches is yellowish brown silty clay loam. The upper 14 
inches of the substratum is yellowish brown gravelly silt 
loam, the next 8 inches is brown gravelly silty clay loam, 
and the lower part to a depth of 60 inches or more is 
white gravelly loam. Depth to basalt is 60 inches or 
more. 

Included in this unit are small areas of Gurdane, 
Hermiston, and Pilot Rock soils. Also included are small 
areas of soils that are similar to this McKay soils but 
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have 35 to 50 percent clay in the subsoil and McKay 
soils that have slopes of 7 to 15 percent. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this McKay soil is slow. Available water 
capacity is about 8.5 to 12.5 inches. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is moderate. 

This unit is used mainly for nonirrigated small grain 
and pasture. it is also used as rangeland and wildlife 
habitat. 

This unit is suited to nonirrigated crops. It is limited 
mainly by the silty clay loam subsoil, which restricts the 
movement of roots and water. A grain-fallow cropping 
system is used on most of this unit; however, in some 
areas precipitation is adequate for 2 to 3 years of annual 
cropping if followed by fallow. Winter and spring small 
grain and peas are suitable to include in the cropping 
system. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling or subsoiling 
can be used to break up the pan. Subsoiling opens up 
the soil and allows water and salts to pass through. This 
reduces damage to crops as a result of the accumulation 
of salt and water erosion. It also increases the effective 
rooting depth. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

The potential plant community on this unit is mainly 
Idaho fescue and bluebunch wheatgrass. 


52D—McKay silt loam, 7 to 25 percent north 
slopes. This deep, well drained soil is on toe slopes. It 
formed in loess, alluvium, and colluvium. Elevation is 
1,500 to 2,600 feet. The average annual precipitation is 
14 to 18 inches, the average annual air temperature is 
46 to 49 degrees F, and the average frost-free period is 
110 to 150 days. 

Typically, the surface layer is dark grayish brown silt 
loam about 11 inches thick. The subsurface layer is 
brown silt loam about 3 inches thick. The upper 6 inches 
of the subsoil is brown silty clay loam, and the lower 5 
inches is yellowish brown silty clay loam. The upper 14 


Umatilla County Area, Oregon 


inches of the substratum is yellowish brown gravelly silt 
loam, the next 8 inches is brown gravelly silty clay loam, 
and the lower part to a depth of 60 inches or more is 
pink to gravelly loam. Depth to basalt is 60 inches or 
more. 

Included in this unit are small areas of Gurdane, 
Gwinly, Morrow, Pilot Rock, and Palouse soils. Also 
included are smail areas of soils that are similar to this 
McKay soil but that have slopes of 1 to 7 percent or 25 
to 40 percent. Included areas make up about 25 percent 
of the total acreage. 

Permeability of this McKay soil is slow. Available water 
capacity is about 8.5 to 12.5 inches. Effective rooting 
depth is 60 inches or more. Runoff is rapid, and the 
hazard of water erosion is high. 

This unit is used mainly for nonirrigated small grain 
and pasture. It is also used as rangeland and wildlife 
habitat. 

This unit is suited to nonirrigated crops. It is limited 
mainly by the high hazard of water erosion. Although 
most of this unit is farmed using a grain-fallow cropping 
system, precipitation may be adequate to permit annual 
cropping. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling or subsoiling 
can be used to break up the pan. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

lf this unit is used for hay and pasture, the main 
limitation is the high hazard of water erosion. 

Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and to protect the soil from erosion. 
Grazing when the soil is moist results in compaction of 
the surface layer, poor tilth, and excessive runoff. 

The potential plant community on this unit is mainly 
Idaho fescue and bluebunch wheatgrass. If the 
rangeland is overgrazed, the proportion of preferred 
forage plants decreases and that of less preferred 
forage plants increases; therefore, livestock grazing 
should be managed so that the desired balance of 
preferred species is maintained in the plant community. 
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Grazing should be delayed until the soil is firm and the 
preferred forage plants have achieved sufficient growth 
to withstand grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitation for seeding is slope. 
The plants selected for seeding should meet the 
seasonal requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. 


53D—McKay silt loam, 7 to 25 percent south 
slopes. This deep, well drained soil is on toe slopes. It 
formed in loess, alluvium, and colluvium. Elevation is 
1,500 to 2,600 feet. The average annual precipitation is 
14 to 18 inches, the average annual air temperature is 
46 to 49 degrees F, and the average frost-free period is 
110 to 150 days. 

Typically, the surface layer is dark grayish brown silt 
loam about 11 inches thick. The subsurface layer is 
brown silt loam about 3 inches thick. The upper 6 inches 
of the subsoil is brown silty clay loam, and the lower 5 
inches is yellowish brown silty clay loam. The upper 14 
inches of the substratum is yellowish brown gravelly silt 
loam, the next 8 inches is brown gravelly silty clay loam, 
and the lower part to a depth of 60 inches or more is 
white gravelly loam. Depth to basalt is 60 inches or 
more. 

Included in this unit are small areas of Lickskillet and 
Morrow soils. Also included are small areas of soils that 
are similar to this McKay soil but that have bedrock at 
depth of 20 to 60 inches and McKay soils that have 
slopes of 1 to 7 percent or 25 to 40 percent. Included 
areas make up about 30 percent of the total acreage. 

Permeability of this McKay soil is slow. Available water 
capacity is about 8.5 to 12.5 inches. Effective rooting 
depth is 60 inches or more. Runoff is rapid, and the 
hazard of water erosion is high. 

This unit is used as rangeland and pasture. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass, Idaho fescue, and Sandberg 
bluegrass. If the rangeland is overgrazed, the proportion 
of preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the soil is 
firm and the preferred forage plants have achieved 
sufficient growth to withstand grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are the 
steepness of slope and the included areas of shallow, 
stony soils that may restrict the use of equipment. The 
plants selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 
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Management practices suitable for use on this unit are 
Proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. 

If this unit is used for hay and pasture, the main 
limitation is the included areas of shallow, stony soils. 
Because this limitation will result in lower yields and 
higher production costs, areas that have a high 
percentage of included stony soils should be avoided 
when selecting areas to use for hay and pasture. 

Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and to protect the soil from erosion. 
Grazing when the soil is moist results in compaction of 
the surface layer, poor tilth, and excessive runoff. 


54B—Mikkalo silt loam, 2 to 7 percent slopes. This 
moderately deep, well drained soil is on broad summits 
of hills, It formed in loess. Elevation is 900 to 1,800 feet. 
The average annual precipitation is 11 to 12 inches, the 
average annual air temperature is 50 to 53 degrees F, 
and the average frost-free period is 150 to 170 days. 

Typically, the surface layer is brown silt loam about 7 
inches thick. The subsoil is pale brown silt loam about 
15 inches thick. Basalt is at a depth of 22 inches. Depth 
to basalt ranges from 20 to 40 inches. In some areas 
depth to basalt ranges from 40 to 60 inches. 

Included in this unit are small areas of Ritzville and 
Willis soils. Also included are small areas of Mikkalo 
soils that have slopes of 7 to 12 percent. Included areas 
make up about 10 percent of the total acreage. 

Permeability of this Mikkalo soil is moderate. Available 
water capacity is about 3.5 to 8.0 inches. Effective 
rooting depth is 20 to 40 inches. Runoff is medium, and 
the hazard of water erosion is moderate. The hazard of 
soil blowing is moderate. 

This unit is used for nonirrigated small grain, 
rangeland, and wildlife habitat. 

This unit is suited to nonirrigated crops. It is limited by 
the moderate depth to bedrock, the moderate hazard of 
water erosion, and the moderate hazard of soil blowing. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes small grain 
and summer fallow is most suitable. 

The main needs in cropland management are to 
protect the soil from water erosion and soil blowing and 
to conserve soil moisture for plant growth. 

Erosion is reduced if fall grain is seeded early, stubble- 
mulch tillage is used, and tillage and seeding are on the 
contour or across the slope. Also, waterways should be 
shaped and seeded to perennial grass. Terraces reduce 
gully erosion and conserve soil moisture. Maintaining 
crop residue on or near the surface reduces runoff, 
reduces soil blowing, and helps to maintain soil tilth and 
organic matter content. 
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Limiting tillage for seedbed preparation and weed 
control conserves moisture and reduces the 
susceptibility of the soil to blowing. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling and 
subsoiling can be used to break up the pan. Other 
practices that can be used to reduce soil blowing are 
establishing windbreaks, keeping the soil rough and 
cloddy when it is not protected by plant cover, 
stripcropping, and conducting tillage and other farming 
operations at right angle to the prevailing wind. Blowout 
areas can be treated by disking in straw and seeding 
adapted grasses. If irrigation is used, most climatically 
adapted trees and shrubs can grown for windbreaks. 
Among the trees and shrubs that are suitable are 
Lombardy poplar, Scotch pine, and caragana. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass and Sandberg bluegrass. The 
production of forage is limited by low rainfall and low 
natural fertility. If the rangeland is overgrazed, the 
proportion of preferred forage plants decreases and that 
of less preferred forage plants increases; therefore, 
livestock grazing should be managed so that the desired 
balance of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are low 
rainfall and the moderate hazard of soil blowing. The 
plants selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. 


54C—Mikkalo silt loam, 7 to 12 percent slopes. This 
moderately deep, well drained soil is on broad summits 
of hills. It formed in loess. Slopes face south and west. 
Elevation is 900 to 1,800 feet. The average annual 
precipitation is 11 to 12 inches, the average annual air 
temperature is 50 to 53 degrees F, and the average 
frost-free period is 150 to 170 days. 

Typically, the surface layer is brown silt loam about 7 
inches thick. The subsoil is pale brown silt loam about 
15 inches thick. Basalt is at a depth of 22 inches. Depth 
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to basalt ranges from 20 to 40 inches. In some areas 
depth to basalt ranges from 40 to 60 inches. 

Included in this unit are small areas of Ritzville and 
Willis soils. Also included are small areas of Mikkalo 
soils that have slopes of 2 to 7 percent or 12 to 20 
percent. Included areas make up about 15 percent of the 
total acreage. 

Permeability of this Mikkalo soil is moderate. Available 
water capacity is about 3.5 to 8.0 inches. Effective 
rooting depth is 20 to 40 inches. Runoff is medium, and 
the hazard of water erosion is moderate. The hazard of 
soil blowing is moderate. 

This unit is used for nonirrigated small grain and as 
rangeland and wildlife habitat. 

This unit is suited to nonirrigated crops. It is limited by 
the moderate depth to bedrock and the hazards of water 
erosion and soil blowing. Because precipitation is not 
sufficient for annual cropping, a cropping system that 
includes small grain and summer fallow is most suitable. 

The main needs in cropland management are to 
protect the soil from water erosion and soil blowing and 
to conserve soil moisture for plant growth. 

Erosion is reduced if fall grain is seeded early, stubble- 
mulch tillage is used, and tilling and seeding are on the 
contour or across the slope. Also, waterways should be 
shaped and seeded to perennial grass. Terraces reduce 
gully erosion and conserve soil moisture. Maintaining 
crop residue on or near the surface reduces runoff, 
reduces soil blowing, and helps to maintain soil tilth and 
organic matter content. 

Limiting tillage for seedbed preparation and weed 
control conserves moisture and reduces the 
susceptibility of the soil to blowing. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling or subsoiling 
can be used to break up the pan. Other practices that 
can be used to reduce soil blowing are establishing 
windbreaks, keeping the soil rough and cloddy when it is 
not protected by plant cover, stripcropping, and 
conducting tillage and other farming operations at right 
angle to the prevailing wind. Blowout areas can be 
treated by disking in straw and seeding adapted grasses. 
If irrigation is used, most climatically adapted trees and 
shrubs can be grown for windbreaks. Among the trees 
and shrubs that are suitable are Lombardy poplar, 
Scotch pine, and caragana. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

To reduce erosion and increase conservation of soil 
moisture on this unit, reduce the distance between 
terraces and leave more residue on the surface. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass and Sandberg bluegrass. The 
production of forage is limited by low rainfall and low 
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natural fertility. If the rangeland is overgrazed, the 
proportion of preferred forage plants decreases and that 
of less preferred forage plants increases; therefore, 
livestock grazing should be managed so that the desired 
balance of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are low 
rainfall and the moderate hazard of soil blowing. The 
plants selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. 


54D—Mikkalo silt loam, 12 to 20 percent slopes. 
This moderately deep, well drained soil is on hillslopes. It 
formed in loess. Slopes face south and west. Elevation 
is 900 to 1,800 feet. The average annual precipitation is 
11 to 12 inches, the average annual air temperature is 
50 to 53 degrees F, and the average frost-free period is 
150 to 170 days. 

Typically, the surface layer is brown silt loam about 7 
inches thick. The subsoil is pale brown silt loam about 
15 inches thick. Basalt is at a depth of 22 inches. Depth 
to basalt ranges from 20 to 40 inches. In some areas 
depth to basalt ranges from 40 to 60 inches. 

Included in this unit are small areas of Lickskillet, 
Ritzville, and Willis soils. Also included are small areas of 
Mikkalo soils that have slopes of 7 to 12 percent or 20 
to 40 percent. Included areas make up about 15 percent 
of the total acreage. 

Permeability of this Mikkalo soil is moderate. Available 
water capacity is about 3.5 to 8.0 inches. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and the 
hazard of water erosion is high. The hazard of soil 
blowing is moderate. 

Most areas of this unit are used as rangeland and 
wildlife habitat. A few areas are used for nonirrigated 
small grain. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass and Sandberg bluegrass. The 
production of forage is limited by low rainfall and low 
natural fertility. If the rangeland is overgrazed, the 
proportion of preferred forage plants decreases and that 
of less preferred forage plants increases; therefore, 
livestock grazing should be managed so that the desired 
balance of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
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forage plants have achieved sufficient growth to 
withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are 
slope, low rainfall, and the moderate hazard of soil 
blowing. The plants selected for seeding should meet 
the seasonal requirements of livestock or wildlife, or 
both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
System, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. 

This unit is suited to nonirrigated crops. It is limited by 
the moderate depth to bedrock, the high hazard of water 
erosion, and the moderate hazard of soil blowing. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes small grain 
and summer fallow is most suitable. 

The main needs in cropland management are to 
protect the soil from water erosion and soil blowing and 
to conserve soil moisture for plant growth. 

Erosion is reduced if fall grain is seeded early, stubble- 
mulch tillage is used, and tillage and seeding are on the 
contour or across the slope. Also, waterways should be 
shaped and seeded to perennia! grass. Maintaining crop 
residue on or near the surface reduces runoff, reduces 
Soil blowing, and helps to maintain soil tilth and organic 
matter content. Limiting tillage for seedbed preparation 
and weed control conserves moisture and reduces the 
susceptibility of the soil to blowing. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling or subsoiling 
can be used to break up the pan. Other practices that 
can be used to reduce soil blowing are establishing 
windbreaks, keeping the soil rough and cloddy when it is 
not protected by plant cover, stripcropping, and 
conducting tillage and other farming operations at right 
angle to the prevailing wind. Blowout areas can be 
treated by disking in straw and seeding adapted grasses. 
If irrigation is used, most climatically adapted trees and 
shrubs can be grown for windbreaks. Among the trees 
and shrubs that are suitable are Lombardy poplar, 
Scotch pine, and caragana. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. To reduce erosion and 
increase conservation of soil moisture on this unit, leave 
more residue on the surface. 

Crops respond to nitrogen, phosphorous, and sulphur 
fertilizer. 
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54E—Mikkalo silt loam, 20 to 35 percent slopes. 
This moderately deep, well drained soil is on south- and 
west-facing hillslopes. It formed in loess. Elevation is 900 
to 1,800 feet. The average annual precipitation is 11 to 
12 inches, the average annual air temperature is 50 to 
53 degrees F, and the average frost-free períod is 150 to 
170 days. 

Typically, the surface layer is brown silt loam about 7 
inches thick. The subsoil is pale brown silt loam about 
15 inches thick. Basalt is at a depth of 22 inches. Depth 
to basalt ranges from 20 to 40 inches. In some areas 
depth to basalt ranges from 40 to 60 inches. 

Included in this unit are small areas of Lickskillet, 
Ritzville, and Willis soils. Also included are small areas of 
Rock outcrop and Mikkalo soils that have slopes of 12 to 
20 percent or 35 to 50 percent. Included areas make up 
about 25 percent of the total acreage. 

Permeability of this Mikkalo soil is moderate. Available 
water capacity is about 3.5 to 8.0 inches. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and the 
hazard of water erosion is high. 

Most areas of this unit are used as rangeland and 
wildlife habitat. A few areas are used for nonirrigated 
small grain. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass and Sandberg bluegrass. The 
production of forage is limited by low rainfall and low 
natural fertility. If the rangeland is overgrazed, the 
proportion of preferred forage plants decreases and that 
of less preferred forage plants increases; therefore, 
livestock grazing should be managed so that the desired 
balance of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are 
slope and low rainfall. The plants selected for seeding 
should meet the seasonal requirements of livestock or 
wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. Slope may limit the use of mechanical treatment 
practices on the steeper parts of this unit. 

Slope may limit access by livestock and result in 
overgrazing of the less sloping areas. Trails or walkways 
can be constructed in some areas to encourage 
livestock to graze in areas where access is limited. 

If this unit is used for nonirrigated crops, it is limited by 
the high hazard of water erosion and slope. A cropping 
system that includes small grain and summer fallow is 
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most suitable because precipitation is not sufficient for 
annual cropping; however, because of the steepness of 
slope and the high hazard of water erosion, the more 
steeply sloping areas of this unit should be planted to 
permanent vegetation. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling or subsoiling 
can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 


55A—Mondovi silt loam, 0 to 3 percent slopes. This 
deep, well drained soil is on flood plains. It formed in 
silty alluvium. Elevation is 1,500 to 2,800 feet. The 
average annual precipitation is 5 to 20 inches, the 
average annual air temperature is 50 to 52 degrees F, 
and the average frost-free period is 120 to 150 days. 

Typically, the upper part of the surface layer is dark 
grayish brown silt loam about 12 inches thick and the 
lower part is dark grayish brown silt loam about 24 
inches thick. The subsoil to a depth of 60 inches or more 
is dark grayish brown silt loam. 

Included in this unit are small areas of Veazie soils 
and Xerofluvents. Also included are small areas of soils 
that are calcareous within the profile, ash pockets, and 
Riverwash. Included areas make up about 20 percent of 
the total acreage. 

Permeability of this Mondovi soil is moderate. 
Available water capacity is about 10 to 13 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
slow, and the hazard of water erosion is slight. This soil 
is subject to rare periods of flooding. 

Most areas of this unit are used for nonirrigated small 
grain, hay, and pasture. A few areas are used for 
irrigated crops and as rangeland. 

This unit is suited to nonirrigated crops. It has few 
limitations. The main needs in cropland management are 
to protect the soil from water erosion and to conserve 
soil moisture for plant growth. 

Many areas are cropped annually; however, where 
precipitation is not sufficient for annual cropping, a 
system that includes small grain and summer fallow is 
more suitable. 
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Leaving crop residue on or near the surface helps to 
conserve moisture, maintain tilth, and control erosion. 
Other practices that can be used to conserve moisture 
include limiting tillage for seedbed preparation and weed 
control. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

This unit is suited to hay and pasture. Proper stocking 
rates, pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
to protect the soil from erosion. Grazing when the soil is 
moist results in compaction of the surface layer, poor 
tilth, and excessive runoff. 

Annual applications of nitrogen, phosphorous, and 
sulfur fertilizer are needed to maintain production of high 
quality irrigated pasture. 

This unit is suited to irrigated crops. It has few 
limitations. 

Furrow, border, corrugation, drip, and sprinkler 
irrigation systems are suited to this unit. The method 
used generally is governed by the crop grown. To avoid 
overirrigating and increasing the risk of erosion, 
applications of irrigation water should be adjusted to the 
available water capacity, the water intake rate, and the 
crop needs. If gravity irrigation systems are used, 
leveling may be needed in sloping areas for the efficient 
application and removal of irrigation water. Use of pipe, 
ditch lining, or drop structures in irrigation ditches 
facilitates irrigation and reduces ditch erosion. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
A suitable cropping system is one that includes 4 or 5 
years of alfalfa hay and 3 or 4 years of small grain or 
peas. Returning crop residue to the soil or regularly 
adding other organic matter improves fertility, reduces 
crusting, and increases the water intake rate. 

The potential plant community on this unit is mainly 
basin wildrye and basin big sagebrush. 


56B—Morrow silt loam, 1 to 7 percent slopes. This 
moderately deep, well drained soil is on broad summits 
of hills. It formed in loess, old alluvium, and residuum. 
Elevation is 2,000 to 3,100 feet. The average annual 
precipitation is 13 to 16 inches, the average annual air 
temperature is 46 to 50 degrees F, and the average 
frost-free period is 110 to 150 days. 

Typically, the surface layer is grayish brown silt loam 
about 10 inches thick. The subsoil is brown silty clay 
loam about 5 inches thick. The substratum is brown silt 
loam and silty clay loam about 12 inches thick. Basalt is 
at a depth of 27 inches. Depth to basalt ranges from 20 
to 40 inches. 

Included in this unit are small areas of Bakeoven and 
Lickskillet soils. Also included are small areas of soils 
that are similar to this Morrow soil but have 15 to 50 
percent rock fragments and Morrow soils that have 
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slopes οἱ 7 to 12 percent. Included areas make up about 
10 percent of the total acreage. 

Permeability of this Morrow soil is moderately slow. 
Available water capacity is about 4.0 to 8.5 inches. 
Effective rooting depth is 20 to 40 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 

This unit is used mainly for nonirrigated smail grain. It 
is also used as rangeland and wildlife habitat. 

This unit is suited to nonirrigated crops. It is limited 
mainly by the moderate depth to bedrock and the 
moderate hazard of water erosion. Although most of this 
unit is farmed using a grain-fallow cropping system, 
precipitation may be adequate to permit annual cropping. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling or subsoiling 
can be used to break up the pan. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
meits rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

The potential plant community on this unit is mainly 
Idaho fescue and bluebunch wheatgrass. If the 
rangeland is overgrazed, the proportion of preferred 
forage plants decreases and that of less preferred 
forage plants increases; therefore, livestock grazing 
should be managed so that the desired balance of 
preferred species is maintained in the plant community. 
Grazing should be delayed until the preferred forage 
plants have achieved sufficient growth to withstand 
grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The plants selected for seeding should 
meet the seasonal requirements of livestock or wildlife, 
or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. 


56C—Morrow silt loam, 7 to 12 percent slopes. 
This moderately deep, well drained soil is on broad 
summits of hills. It formed in loess, old alluvium, and 
residuum. The native vegetation in areas not cultivated is 
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mainly grasses, shrubs, and forbs. Elevation is 2,000 to 
3,100 feet. The average annual precipitation is 13 to 16 
inches, the average annual air temperature is 46 to 50 
degrees F, and the average frost-free period is 110 to 
150 days. 

Typically, the surface layer is grayish brown silt loam 
about 10 inches thick. The subsoil is brown silty clay 
loam about 5 inches thick. The substratum is brown silt 
loam and silty clay loam about 12 inches thick. Basalt is 
at a depth of 27 inches. Depth to basalt ranges from 20 
to 40 inches. 

Included in this unit are small areas of Bakeoven, 
Cantala, and Lickskillet soils. Also included are small 
areas of soils that are similar to this Morrow soil but 
have 15 to 50 percent rock fragments and Morrow soils 
that have slopes of 1 to 7 percent or 12 to 20 percent. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of this Morrow soil is moderately slow. 
Available water capacity is about 4.0 to 8.5 inches. 
Effective rooting depth is 20 to 40 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 

This unit is used mainly for nonirrigated small grain. it 
is also used as rangeland and wildlife habitat. 

This unit is suited to nonirrigated crops. It is limited 
mainly by the moderate depth to bedrock and the 
moderate hazard of water erosion. Although most of this 
unit is farmed using a grain-fallow cropping system, 
precipitation may be adequate to permit annual cropping. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. Reducing the distance between terraces also 
helps to reduce erosion and increase conservation of 
soil moisture. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling or subsoiling 
can be used to break up the pan. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

The potential plant community on this unit is mainly 
Idaho fescue and bluebunch wheaigrass. If the 
rangeland is overgrazed, the proportion of preferred 
forage plants decreases and that of less preferred 
forage plants increases; therefore, livestock grazing 
should be managed so that the desired balance of 
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preferred species is maintained in the plant community. 
Grazing should be delayed until the preferred forage 
plants have achieved sufficient growth to withstand 
grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The plants selected for seeding should 
meet the seasonal requirements of livestock or wildlife, 
or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. 


56E—Morrow silt loam, 20 to 35 percent slopes. 
This moderately deep, well drained soil is on hillslopes. It 
formed in loess, old alluvium, and residuum. Slopes are 
north- and east-facing. Elevation is 2,000 to 3,100 feet. 
The average annual precipitation is 13 to 16 inches, the 
average annual air temperature is 46 to 50 degrees F, 
and the average frost-free period is 110 to 150 days. 

Typically, the surface layer is grayish brown silt loam 
about 10 inches thick. The subsoil is brown silty clay 
loam about 5 inches thick. The substratum is brown silt 
loam and silty clay loam about 12 inches thick. Basalt is 
at a depth of 27 inches. Depth to basalt ranges from 20 
to 40 inches. In some areas depth to basalt ranges from 
40 to 60 inches. 

Included in this unit are small areas of Cantala, 
Lickskillet, and Wrentham soils. Also included are small 
areas of Morrow soils that have slopes of 12 to 20 
percent or 35 to 60 percent. Included areas make up 
about 25 percent of the total acreage. 

Permeability of this Morrow soil is moderately slow. 
Available water capacity is about 4.0 to 8.5 inches. 
Effective rooting depth is 20 to 40 inches. Runoff is 
rapid, and the hazard of water erosion is high. 

Most areas of this unit are used as rangeland and 
wildlife habitat. A few areas are used for nonirrigated 
small grain. 

The potential plant community on this unit is mainly 
Idaho fescue and bluebunch wheatgrass. If the 
rangeland is overgrazed, the proportion of preferred 
forage plants decreases and that of less preferred 
forage plants increases; therefore, livestock grazing 
should be managed so that the desired balance of 
preferred species is maintained in the plant community. 
Grazing should be delayed until the preferred forage 
plants have achieved sufficient growth to withstand 
grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitation for seeding is slope. 
The plants selected for seeding should meet the 
seasonal requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
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infested with undesirable plants can be improved by 
chemical or mechanical treatment. Use of mechanical 
treatment practices may be limited in the steeper areas 
of this unit. 

Slope may limit access by livestock and result in 
overgrazing of the less sloping areas. Trails or walkways 
can be constructed in some areas to encourage 
livestock to graze in areas where access is limited. 

If this unit is used for nonirrigated crops, the main 
limitations are moderate depth to bedrock and the high 
hazard of water erosion. Although most of this unit is 
farmed using a grain-fallow cropping system, 
precipitation may be adequate to permit annual cropping; 
however, because of the steepness of slope and high 
hazard of water erosion, the more steeply sloping areas 
of this unit should be planted to permanent vegetation. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling or subsoiling 
can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. To reduce erosion and increase conservation of 
soil moisture on this unit, leave more crop residue on the 
surface. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 


57D—Morrow silt loam, 12 to 20 percent north 
slopes. This moderately deep, well drained soil is on 
hillslopes. It formed in loess, old alluvium, and residuum. 
Elevation is 2,000 to 3,100 feet. The average annual 
precipitation is 13 to 16 inches, the average annual air 
temperature is 46 to 50 degrees F, and the average 
frost-free period is 110 to 150 days. 

Typically, the surface layer is grayish brown silt loam 
about 10 inches thick. The subsoil is brown silty clay 
loam about 5 inches thick. The substratum is brown silt 
loam and silty clay loam about 12 inches thick. Basalt is 
at a depth of 27 inches. Depth to basalt ranges from 20 
to 40 inches. 

Included in this unit are small areas of Cantala and 
Lickskillet soils. Also included are areas of soils that are 
similar to this Morrow soil but have bedrock at a depth of 
40 to 60 inches and Morrow soils that have slopes of 1 
to 12 percent or 20 to 30 percent. Included areas make 
up about 20 percent of the total acreage. 
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Permeability of this Morrow soil is moderately slow. 
Available water capacity is about 4.0 to 8.5 inches. 
Effective rooting depth is 20 to 40 inches. Runoff is 
rapid, and the hazard of water erosion is high. 

This unit is used as rangeland and wildlife habitat. It is 
also used for nonirrigated small grain. 

The potential plant community on this unit is mainly 
Idaho fescue and bluebunch wheatgrass. If the 
rangeland is overgrazed, the proportion of preferred 
forage plants decreases and that of less preferred 
forage plants increases; therefore, livestock grazing 
should be managed so that the desired balance of 
preferred species is maintained in the plant community. 
Grazing should be delayed until the preferred forage 
plants have achieved sufficient growth to withstand 
grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitation for seeding is slope. 
The plants selected for seeding should meet the 
seasonal requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. 

If this unit is used for nonirrigated crops, the main 
limitations are moderate depth to bedrock and the high 
hazard of water erosion. Although most of this unit is 
farmed using a grain-fallow cropping system, 
precipitation may be adequate to permit annual cropping. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. Reducing the distance between terraces also 
helps to reduce erosion and increase conservation of 
soil moisture. Because of slope, gradient terraces rather 
than level ones may be necessary. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling or subsoiling 
can be used to break up the pan. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 


58D—Morrow silt loam, 12 to 20 percent south 
slopes. This moderately deep, well drained soil is on 
hillslopes. It formed in loess, old alluvium, and residuum. 
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Elevation is 2,000 to 3,100 feet. The average annual 
precipitation is 13 to 16 inches, the average annual air 
temperature is 46 to 50 degrees F, and the average 
frost-free period is 110 to 150 days. 

Typically, the surface layer is grayish brown silt loam 
about 10 inches thick. The subsoil is brown silty clay 
loam about 5 inches thick. The substratum is brown silt 
loam and silty clay loam about 12 inches thick. Basalt is 
at a depth of 27 inches. Depth to basalt ranges from 20 
to 40 inches. 

Included in this unit are small areas of Bakeoven, 
Lickskillet, and Wrentham soils. Also included are areas 
of soils that are similar to this Morrow soil but have 15 to 
50 percent rock fragments and Morrow soils that have 
slopes of 1 to 12 percent or 20 to 30 percent. Included 
areas make up about 25 percent of the total acreage. 

Permeability of this Morrow soil is moderately slow. 
Available water capacity is about 4.0 to 8.5 inches. 
Effective rooting depth is 20 to 40 inches. Runoff is 
rapid, and the hazard of water erosion is high. 

Most areas of this unit are used as rangeland and 
wildlife habitat. A few areas are used for nonirrigated 
small grain. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass and Sandberg bluegrass. If the 
rangeland is overgrazed, the proportion of preferred 
forage plants decreases and that of less preferred 
forage plants increases; therefore, livestock grazing 
should be managed so that the desired balance of 
preferred species is maintained in the plant community. 
Grazing should be delayed until the preferred forage 
plants have achieved sufficient growth to withstand 
grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are the 
steepness of slope and the high percentage of included 
soils that are shallow or very shallow. The plants 
selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. 

If this unit is used for nonirrigated crops, the main 
limitations are the high percentage of included soils that 
are shallow or very shallow, droughtiness, and the high 
hazard of water erosion. Although most of this unit is 
farmed using a grain-fallow cropping system, 
precipitation may be adequate to permit annual cropping. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
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helps to conserve moisture, maintain tilth, and control 
erosion. Reducing the distance between terraces also 
helps to reduce erosion and increase conservation of 
soil moisture. Because of slope and limited soil depth, 
gradient terraces rather than level ones may be 
necessary. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. Tillage may be 
hampered because of the included soils that are shallow 
or very shallow. A tillage pan forms easily if the soil is 
tilled when wet. Chiseling or subsoiling can be used to 
break up the pan. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 


59D—Morrow-Bakeoven complex, 2 to 20 percent 
slopes. This map unit is on broad summits of hills. 
Elevation is 2,000 to 3,100 feet. The average annual 
precipitation is 13 to 16 inches, the average annual air 
temperature is 46 to 50 degrees F, and the average 
frost-free period is 110 to 150 days. 

This unit is 45 percent Morrow silt toam and 30 
percent Bakeoven very cobbly loam. The percentage 
varies from one area to another. The soils occur as 
patterned land, locally known as biscuit-scabland. The 
Bakeoven soil is in the form of scabland between and 
around the areas of the Morrow soil. The Morrow soil is 
in the form of circular mounds, or biscuits, that have a 
convex surface and are deepest in the center. 

Included in this unit are small areas of Lickskillet soils 
and soils that are similar to this Morrow soil but have 15 
to 50 percent rock fragments. Also included are small 
areas of Morrow and Bakeoven soils that have slopes of 
20 to 30 percent. Included areas make up about 25 
percent of the total acreage. 

The Morrow soil is moderately deep and well drained. 
It formed in loess, old alluvium, and residuum. Typically, 
the surface layer is grayish brown silt loam about 10 
inches thick. The subsoil is brown silty clay loam about 5 
inches thick. The substratum to a depth of 27 inches is 
brown silt loam and silty clay loam. Basalt is at a depth 
of 27 inches. Depth to basalt ranges from 20 to 40 
inches. 

Permeability of the Morrow soil is moderately slow. 
Available water capacity is about 4.0 to 8.5 inches. 
Effective rooting depth is 20 to 40 inches. Runoff is 
rapid, and the hazard of water erosion is high. 

The Bakeoven soil is very shallow and well drained. It 
formed in residuum mixed with loess. Typically, the 
surface layer is brown very cobbly loam about 3 inches 
thick. The subsoil is brown very gravelly ioam and very 
gravelly clay loam about 5 inches thick. Basait is at a 
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depth of 8 inches. Depth to basalt ranges from 4 to 12 
inches. 

Permeability of the Bakeoven soil is moderately slow. 
Available water capacity is about 0.5 inch to 1.5 inches. 
Effective rooting depth is 4 to 12 inches. Runoff is rapid, 
and the hazard of water erosion is high. 

This unit is used as rangeland and wildlife habitat. 

The potential plant community on the Morrow soil is 
mainly Idaho fescue and bluebunch wheatgrass. The 
potential plant community on the Bakeoven soil is mainly 
Sandberg bluegrass. Stiff sagebrush is in some areas. 
The production of forage is limited by the high content of 
rock fragments and the very shallow depth of the 
Bakeoven soil. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the preferred 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

The suitability of this unit for rangeland seeding or 
other mechanical or chemical treatment is poor. The 
main limitation for treatment is the interspersed areas of 
the very shallow Bakeoven soil. The plants selected for 
seeding should meet the seasonal requirements of 
livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, and a planned 
grazing system. 


60F—Nansene silt loam, 35 to 70 percent slopes. 
This deep, well drained soil is on hillslopes. It formed in 
loess. Slopes are convex and generally are north- or 
east-facing. The native vegetation is mainly grasses, 
shrubs, and forbs. Elevation is 900 to 2,500 feet. The 
average annual precipitation is 11 to 14 inches, the 
average annual air temperature is 48 to 52 degrees F, 
and the average frost-free period is 140 to 170 days. 

Typically, the surface layer is brown silt loam about 12 
inches thick. The subsurface layer is brown silt loam 
about 8 inches thick. The subsoil is brown silt loam 
about 15 inches thick. The substratum to a depth of 60 
inches or more is pale brown silt loam. In some areas 
the surface layer is fine sandy loam or very fine sandy 
loam. In some areas depth to basalt ranges from 40 to 
60 inches. 

Included in this unit are small areas of Nansene soils 
that have slopes of 20 to 35 percent. Also included are 
small areas of Anderly, Condon, Lickskillet, and Mikkalo 
soils and areas of Rock outcrop. Included areas make 
up about 25 percent of the total acreage. 

Permeability of this Nansene soil is moderate. 
Available water capacity is about 10 to 14 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
rapid, and the hazard of water erosion is high. 
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This unit is used as rangeland and wildlife habitat. 

The potential plant community on this unit is mainly 
Idaho fescue and bluebunch wheatgrass. If the 
rangeland is overgrazed, the proportion of preferred 
forage plants decreases and that of less preferred 
forage plants increases; therefore, livestock grazing 
should be managed so that the desired balance of 
preferred species is maintained in the plant community. 
Grazing should be delayed until the preferred forage 
plants have achieved sufficient growth to withstand 
grazing pressure. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Use of mechanical 
treatment practices is not practical because steepness 
of slope. 

Slope limits access by livestock and results in 
overgrazing of the less sloping areas. Trails or walkways 
can be constructed in some areas to encourage 
livestock to graze in areas where access is limited. 


61A—Oliphant silt loam, 0 to 3 percent slopes. This 
deep, well drained soil is on terraces. It formed in loess 
that has been deposited over lacustrine sediment. 
Elevation is 800 to 1,500 feet. The average annual 
precipitation is 12 to 16 inches, the average annual air 
temperature is 50 to 53 degrees F, and the average 
frost-free period is 135 to 170 days. 

Typically, the surface layer is brown silt loam about 12 
inches thick. The subsoil is brown silt loam about 18 
inches thick. The upper 26 inches of the substratum is 
light brownish gray and pale brown silt loam, and the 
lower part to a depth of 60 inches or more is light gray 
gravelly silt loam. Depth to basalt is 60 inches or more. 

Included in this unit are small areas of Oliphant, 
eroded, soils. Also included are small areas of Oliphant 
soils that have slopes of 3 to 12 percent. Included areas 
make up about 5 percent of the total acreage. 

Permeability of this Oliphant soil is moderate. Available 
water capacity is about 11.0 to 13.5 inches. Effective 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is slight. 

Most areas of this unit are used for irrigated crops 
such as small grain, peas, beans, asparagus, tree fruit, 
and onions. Among the other crops grown are 
nonirrigated small grain and peas. Some areas are used 
for homesite development and rangeland. 

This unit is suited to irrigated crops. Sprinkler irrigation 
is a suitable method of applying water. Use of these 
systems permits the even, controlled application of 
water, reduces runoff, and minimizes the risk of erosion. 
To avoid overirrigating and increasing the risk of erosion, 
applications of irrigation water should be adjusted to the 
available water capacity, the water intake rate, and the 
crop needs. If furrow or corrugation irrigation systems 
are used in the more steeply sloping areas of this unit, 
runs should be on the contour or across the slope. 
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The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes peas, beans, and small 
grain. Returning crop residue to the soil or regularly 
adding other organic matter improves fertility, reduces 
crusting, and increases the water intake rate. 

This unit is suited to nonirrigated crops. A grain-fallow 
cropping system is used on most of this unit; however, in 
some areas precipitation is adequate for 2 to 3 years of 
annual cropping if followed by fallow. Winter and spring 
small grain and peas are suitable for inclusion in the 
cropping system. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling or subsoiling 
can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-muich tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

The potential plant community on this unit is mainly 
Idaho fescue and bluebunch wheatgrass. 


61C—Oliphant silt loam, 3 to 12 percent slopes. 
This deep, well drained soil is on terraces. It formed in 
loess that has been deposited over lacustrine sediment. 
Elevation is 800 to 1,500 feet. The average annual 
precipitation is 12 to 16 inches, the average annual air 
temperature is 50 to 53 degrees F, and the average 
frost-free period is 135 to 170 days. 

Typically, the surface Jayer is brown silt loam about 12 
inches thick. The subsoil is brown silt loam about 18 
inches thick. The upper 26 inches of the substratum is 
light brownish gray and pale brown silt loam, and the 
lower part to a depth of 60 inches or more is light gray 
gravelly silt loam. Depth to basalt is 60 inches or more. 

Included in this unit are small areas of Oliphant, 
eroded, soils. Also included are small areas of Oliphant 
soils that have slopes of 0 to 3 percent or 12 to 20 
percent. Included areas make up about 10 percent of the 
total acreage. 

Permeability of this Oliphant soil is moderate. Available 
water capacity is about 11.0 to 13.5 inches. Effective 
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rooting depth is 60 inches or more. Runoff is medium, 
and the hazard of water erosion is moderate. 

Most areas of this unit are used for nonirrigated small 
grain. A few areas are used for irrigated crops and 
rangeland. 

This unit is suited to nonirrigated crops. It is limited by 
the moderate hazard of water erosion. A grain-fallow 
cropping system is used on most of this unit; however, in 
some areas precipitation is adequate for 2 to 3 years of 
annual cropping if followed by fallow. Winter and spring 
small grain and peas are suitable to include in the 
cropping system. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling or subsoiling 
can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. Reducing the distance between terraces also 
helps to reduce erosion. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

If this unit is used for irrigated crops, the main 
limitations are slope and the moderate hazard of water 
erosion. Sprinkler irrigation is a suitable method of 
applying water. Use of these systems permits the even, 
controlled application of water, reduces runoff, and 
minimizes the risk of erosion. To avoid overirrigating and 
increasing the risk of erosion, applications of irrigation 
water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes peas, beans, and small 
grain. Returning crop residue to the soil or regularly 
adding other organic matter improves fertility, reduces 
crusting, and increases the water intake rate. 

The potential plant community on this unit is mainly 
Idaho fescue and bluebunch wheatgrass. 


62C—Oliphant silt loam, 3 to 25 percent slopes, 
eroded. This deep, well drained soil is on terraces and 
terrace scarps. It formed in loess that has been 
deposited over lacustrine sediment. Slopes face south 
and west. Elevation is 800 to 1,500 feet. The average 
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annual precipitation is 12 to 16 inches, the average 
annual air temperature is 50 to 53 degrees F, and the 
average frost-free period is 135 to 170 days. 

Typically, the surface layer is silt loam about 10 inches 
thick. The subsoil is brown silt loam 30 inches thick. The 
substratum to a depth of 60 inches or more is light gray 
gravelly silt loam. Depth to basalt is 60 inches or more. 

Included in this unit are small areas of Oliphant soils. 
Included areas make up about 20 percent of the total 
acreage. 

Permeability of this Oliphant soil is moderate. Available 
water capacity is about 11.0 to 13.5 inches. Effective 
rooting depth is 60 inches or more. Runoff is rapid, and 
the hazard of water erosion is high. 

This unit is used for irrigated and nonirrigated crops 
and as rangeland. 

If this unit is used for irrigated crops, the main 
limitations are slope and the high hazard of water 
erosion. Because of slope, sprinkler irrigation is the most 
suitable method of applying water. Use of this method 
permits the even, controlled application of water, 
reduces runoff, and minimizes the risk of erosion. To 
avoid overirrigating and increasing the risk of erosion, 
applications of irrigation water should be adjusted to the 
available water capacity, the water intake rate, and the 
crop needs. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes peas, beans, and small 
grain. Returning crop residue to the soil or regularly 
adding other organic matter improves fertility, reduces 
crusting, and increases the water intake rate. 

This unit is suited to nonirrigated crops. It is limited by 
the high hazard of water erosion. The unit is suited to a 
grain-fallow cropping system; however, precipitation may 
be adequate to permit annual cropping for 2 to 3 years 
followed by 1 year of fallow. Winter and spring grain and 
peas are suitable crops to include in the cropping 
system. Areas that are severely eroded should be 
planted to permanent grass or grass-legume mixtures. 
Proper management practices help to improve tilth, the 
organic matter content, and the infiltration rate, which 
results in higher crop yields and reduced erosion. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling or subsoiling 
can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
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helps to conserve moisture, maintain tilth, and control 
erosion. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass and Sandberg bluegrass. 


63A—Onyx silt loam, 0 to 3 percent slopes. This 
deep, well drained soil is on flood plains. It formed in 
silty alluvium. Elevation is 800 to 1,800 feet. The average 
annual precipitation is 12 to 16 inches, the average 
annual air temperature is 48 to 52 degrees F, and the 
average frost-free period is 140 to 170 days. 

Typically, the surface layer is dark grayish brown silt 
loam about 12 inches thick. The upper 8 inches of the 
subsoil is dark grayish brown silt loam, and the lower 10 
inches is brown coarse silt loam. The substratum to a 
depth of 60 inches or more is brown silt loam. In some 
areas the surface layer is very fine sandy loam and fine 
sandy loam. 

Included in this unit are small areas of Hermiston, 
Pedigo, and Yakima soils. Included areas make up about 
20 percent of the total acreage. 

Permeability of this Onyx soil is moderate. Available 
water capacity is about 10 to 14 inches. Effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. This soil is subject to 
rare periods of flooding. 

Most areas of this unit are used for irrigated and 
nonirrigated crops, mainly small grain and alfalfa hay. A 
few areas are used for pasture, row crops, rangeland, 
and homesite development. 

This unit is suited to irrigated crops. It has few 
limitations. 

Furrow, border, corrugation, drip, and sprinkler 
irrigation systems are suited to this unit. The method 
used generally is governed by the crop grown. To avoid 
overirrigating and increasing the risk of erosion, 
applications of irrigation water should be adjusted to the 
available water capacity, the water intake rate, and the 
crop needs. If gravity irrigation systems are used, 
leveling may be needed in sloping areas for the efficient 
application and removal of irrigation water. Use of pipe, 
ditch lining, or drop structures in irrigation ditches 
facilitates irrigation and reduces ditch erosion. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
A suitable cropping system is one that includes 4 or 5 
years of alfalfa hay and 3 or 4 years of small grain. 
Returning crop residue to the soil or regularly adding 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. 

This unit is suited to nonirrigated crops. Many areas 
are cropped annually. In areas where precipitation is not 
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sufficient for annual cropping, however, a system that 
includes small grain and summer fallow is more suitable. 

Leaving crop residue on or near the surface helps to 
conserve moisture, maintain tilth, and control erosion. 
Other practices that can be used to conserve moisture 
include limiting tillage for seedbed preparation and weed 
control. Crops respond to nitrogen, phosphorous, and 
sulfur fertilizer. 

This unit is suited to hay and pasture. Proper stocking 
rates, pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
to protect the soil from erosion. Grazing when the soil is 
moist results in compaction of the surface layer, poor 
tilth, and excessive runoff. 

Irrigation water can be applied by the flood and 
sprinkler methods. Leveling helps to ensure the uniform 
application of water. Annual applications of nitrogen, 
phosphorous, and sulfur fertilizer are needed to maintain 
production of high quality irrigated pasture. 

If this unit is used for homesite development, the main 
limitation is the hazard of flooding. Dikes and channels 
that have outlets for floodwater can be used to protect 
buildings and onsite sewage disposal systems from 
flooding. Culverts may become clogged during floods, 
and damage to roads, homesites, and structures may 
result. Using larger culverts helps to overcome this 
limitation. 

The potential plant community on this unit is mainly 
basin wildrye and basin big sagebrush. 


64B—Palouse silt loam, 1 to 7 percent slopes. This 
deep, well drained soil is on summits of hills. It formed in 
loess. Elevation is 1,600 to 3,300 feet. The average 
annual precipitation is 18 to 24 inches, the average 
annual air temperature is 47 to 51 degrees F, and the 
average frost-free period is 130 to 150 days. 

Typically, the surface layer is dark grayish brown silt 
loam about 14 inches thick. The subsurface layer is dark 
grayish brown silt loam about 13 inches thick. The 
subsoil is brown and light yellowish brown silt loam about 
35 inches thick over basalt. Depth to basalt is 60 inches 
or more. In some areas depth to basalt ranges from 40 
to 60 inches. In some areas the surface layer is silty clay 
loam. 

Included in this unit are small areas of Waha soils. 
Also included are small areas of Palouse soils that have 
slopes of 7 to 12 percent. Included areas make up about 
10 percent of the total acreage. 

Permeability of this Palouse soil is moderate. Available 
water capacity is about 11 to 14 inches. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is moderate. 

Most areas of this unit are used for nonirrigated crops. 
A few areas are used as rangeland and wildlife habitat. 

This unit is suited to nonirrigated crops and is cropped 
annually using a small grain-pea rotation. It is limited by 
the moderate hazard of water erosion. 
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The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling or subsoiling 
can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

The potential plant community on this unit is mainly 
Idaho fescue, bluebunch wheatgrass, hawthorn, and 
chokecherry. 


64C—Palouse silt loam, 7 to 12 percent slopes. 
This deep, well drained soil is on summits of hills. It 
formed in loess. Elevation is 1,600 to 3,300 feet. The 
average annual precipitation is 18 to 24 inches, the 
average annual air temperature is 47 to 51 degrees F, 
and the average frost-free period is 130 to 150 days. 

Typically, the surface layer is dark grayish brown silt 
loam about 14 inches thick. The subsurface layer is dark 
grayish brown silt loam about 13 inches thick. The 
subsoil is brown and light yellowish brown silt loam about 
35 inches thick over basalt. Depth to basalt is 60 inches 
or more. In some areas depth to basalt ranges from 40 
to 60 inches. In some areas the surface layer is silty clay 
loam. 

Included in this unit are small areas of Waha soils. 
Also included are small areas of Palouse soils that have 
slopes of 1 to 7 percent or 12 to 20 percent. Included 
areas make up about 10 percent of the total acreage. 

Permeability of this Palouse soil is moderate. Available 
water capacity is about 11 to 14 inches. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is moderate. 

Most areas of this unit are used for nonirrigated crops. 
A few areas are used as rangeland and wildlife habitat. 

This unit is suited to nonirrigated crops and is cropped 
annually using a small grain-pea rotation. It is limited by 
the moderate hazard of water erosion. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
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easily if the soil is tilled when wet. Chiseling or subsoiling 
can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. Reducing the distance between terraces also 
helps to reduce erosion and increase conservation of 
soil moisture. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

The potential plant community on this unit is mainly 
Idaho fescue, bluebunch wheatgrass, hawthorn, and 
chokecherry. 


64D—Palouse silt loam, 12 to 20 percent slopes. 
This deep, well drained soil is on hillslopes. It formed in 
loess. Slopes are north- and east-facing. The native 
vegetation in areas not cultivated is mainly grasses, 
shrubs, and forbs. Elevation is 1,600 to 3,300 feet. The 
average annual precipitation is 18 to 24 inches, the 
average annual air temperature is 47 to 51 degrees F, 
and the average frost-free period is 130 to 150 days. 

Typically, the surface layer is dark grayish brown silt 
loam about 14 inches thick. The subsurface layer is dark 
grayish brown silt loam about 13 inches thick. The 
subsoil is brown and light yellowish brown silt loam about 
35 inches thick over basalt. Depth to basalt is 60 inches 
or more. In some areas depth to basalt ranges from 40 
to 60 inches. In some areas the surface layer is silty clay 
loam. 

Included in this unit are small areas of Waha soils. 
Also included are small areas of Palouse soils that have 
slopes of 7 to 12 percent or 20 to 40 percent. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Palouse soil is moderate. Available 
water capacity is about 11 to 14 inches. Effective rooting 
depth is 60 inches or more. Runoff is rapid, and the 
hazard of water erosion is high. 

Most areas of this unit are used for nonirrigated crops. 
A few areas are used as rangeland and wildlife habitat. 

This unit is suited to nonirrigated crops and is cropped 
annually using a small grain-pea rotation. It is limited by 
the high hazard of water erosion. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling or subsoiling 
can be used to break up the pan. 
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Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. Reducing the distance between terraces also 
helps to reduce erosion and increase conservation of 
soil moisture. Because of slope, gradient terraces rather 
than level ones may be more suitable. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

The potential plant community on this unit is mainly 
Idaho fescue, hawthorn, snowberry, and chokecherry. If 
the rangeland is overgrazed, the proportion of preferred 
forage plants decreases and that of less preferred 
forage plants increases; therefore, livestock grazing 
should be managed so that the desired balance of 
preferred species is maintained in the plant community. 
Grazing should be delayed until the preferred forage 
plants have achieved sufficient growth to withstand 
grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitation for seeding is slope. 
The plants selected for seeding should meet the 
seasonal requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. 


64E—Palouse silt loam, 20 to 35 percent slopes. 
This deep, well drained soil is on hillslopes. It formed in 
loess. Slopes are north- and east-facing. Elevation is 
1,600 to 3,300 feet. The average annual precipitation is 
18 to 24 inches, the average annual air temperature is 
47 to 51 degrees F, and the average frost-free period is 
130 to 150 days. 

Typically, the surface layer is dark grayish brown silt 
loam about 14 inches thick. The subsurface layer is dark 
grayish brown silt loam about 13 inches thick. The 
subsoil is brown and light yellowish brown silt loam about 
35 inches thick over basalt. Depth to basalt is 60 inches 
or more. In Some areas depth to basalt ranges from 40 
to 60 inches. In some areas the surface layer is silty clay 
loam. 

Included in this unit are small areas of Buckcreek, 
Gwinly, and Waha soils. Also included are small areas of 
Palouse soils that have slopes of 12 to 20 percent or 35 
to 60 percent. Included areas make up about 20 percent 
of the total acreage. 

Permeability of this Palouse soil is moderate. Available 
water capacity is about 11 to 14 inches. Effective rooting 
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depth is 60 inches or more. Runoff is rapid, and the 
hazard of water erosion is high. 

This unit is used as rangeland and wildlife habitat. 
The potential plant community on this unit is mainly 
Idaho fescue, hawthorn, snowberry, and chokecherry. If 
the rangeland is overgrazed, the proportion of preferred 

forage plants decreases and that of less preferred 
forage plants increases; therefore, livestock grazing 
should be managed so that the desired balance of 
preferred species is maintained in the plant community. 
Grazing should be delayed until the preferred forage 
plants have achieved sufficient growth to withstand 
grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitation for seeding is slope. 
The plants selected for seeding should meet the 
seasonal requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Use of mechanical 
treatment practices may be limited in the steeper areas 
of this unit. 

Slope may limit access by livestock and result in 
overgrazing of the less sloping areas. Trails or walkways 
can be constructed in some areas to encourage 
livestock to graze in areas where access is limited. 


65A—Pedigo loamy fine sand, 0 to 3 percent 
slopes. This deep, somewhat poorly drained soil is on 
flood plains. It formed in silty alluvium. Elevation is 500 
to 800 feet. The average annual precipitation is 10 to 11 
inches, the average annual air temperature is 52 to 53 
degrees F, and the average frost-free period is 160 to 
180 days. 

Typically, the surface layer is dark grayish brown 
loamy fine sand about 6 inches thick. The subsurface 
layer is dark grayish brown fine sand about 6 inches 
thick. Below this is a buried surface layer of dark brown 
silt loam about 9 inches thick. The substratum to a depth 
of 60 inches or more is grayish brown silt loam. In some 
areas the surface layer is silt loam or fine sandy loam. 

Included in this unit are small areas of Adkins, wet, 
soils and Quincy and Wanser soils. Included areas make 
up about 15 percent of the total acreage. 

Permeability of this Pedigo soil is rapid to a depth of 
12 inches and moderate below this depth. Available 
water capacity is about 10 to 13 inches. Effective rooting 
depth is 60 inches or more for water-tolerant plants but 
is limited to depths between 30 and 42 inches for non- 
water-tolerant plants. Runoff is slow, and the hazard of 
water erosion is slight. A seasonal high water table 
fluctuates between depths of 30 and 42 inches in winter 
and spring. This soil is subject to rare periods of 
flooding. The hazard of soil blowing is high. The soit 
contains large amounts of sodium. 
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This unit is used for irrigated alfalfa hay, pasture, and 
rangeland. It is limited mainly by wetness, excess 
sodium, and the high hazard of soil blowing. 

Wetness limits the choice of plants and the period of 
cutting or grazing and increases the risk of winterkill. 
Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and to protect the soil from erosion. 
Grazing when the soil is moist results in compaction of 
the surface layer, poor tilth, and excessive runoff. 

The concentration of salts and alkali in the surface 
layer limits the production of plants suitable for hay and 
pasture. Leaching the salts from the surface layer is 
limited by the water table. Drainage and irrigation water 
management reduce the concentration of salts. Salt- 
tolerant species are most suitable for planting. Tile or 
open drains can be used to remove excess water and 
provide an outlet for leached salts. Content of toxic salts 
can be reduced by leaching, applying proper amounts of 
Soil amendments, and returning crop residue to the soil. 

The soil in this unit has a water table during the early 
part of the growing season and is subirrigated in many 
areas. If supplemental irrigation is necessary, sprinkler 
and flood systems are suitable. To avoid overirrigating 
and raising the water table, applications of irrigation 
water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. 

If gravity irrigation systems are used, leveling may be 
needed in sloping areas for the efficient application and 
removal of irrigation water. Use of pipe, ditch lining, or 
drop structures in irrigation ditches facilitates irrigation 
and reduces ditch erosion. 

Practices that can be used to reduce soil blowing are 
establishing windbreaks, growing winter cover crops, 
using minimum tillage, properly timing irrigation, keeping 
the soil rough and cloddy when it is not protected by 
plant cover, and conducting tillage and other farming 
operations at right angle to the prevailing wind. Blowout 
areas can be treated by disking in straw and seeding 
adapted grasses. Among the trees and shrubs that are 
suitable for windbreaks are Russian-olive, Rocky 
Mountain juniper, and caragana. 

The potential plant community on this unit is mainly 
basin wildrye and inland saltgrass. 


66A—Pedigo silt loam, 0 to 3 percent slopes. This 
deep, somewhat poorly drained soil is on flood plains. It 
formed in silty alluvium. Elevation is 500 to 1,800 feet. 
The average annual precipitation is 10 to 16 inches, the 
average annual air temperature is 50 to 53 degrees F, 
and the average frost-free period is 150 to 180 days. 

Typically, the surface layer is dark grayish brown silt 
loam about 21 inches thick. The substratum to a depth 
of 60 inches or more is dark grayish brown silt loam. 

Included in this unit are small areas of Adkins, wet, 
soils and Powder, Umapine, and Wanser soils. Included 
areas make up about 25 percent of the total acreage. 
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Permeability of this Pedigo soil is moderate. Available 
water capacity is about 10 to 14 inches. Effective rooting 
depth is 60 inches or more for water-tolerant plants but 
is limited to depths between 30 and 42 inches for non- 
water-tolerant plants. Runoff is slow, and the hazard of. 
water erosion is slight. A seasonal high water table 
fluctuates between depths of 30 and 42 inches in winter 
and spring. This soil is subject to rare periods of 
flooding. It contains large amounts of sodium. 

Most areas of this unit are used for irrigated alfalfa hay 
and pasture. A few areas are used for irrigated and 
nonirrigated small grain and as rangeland. 

This unit is suited to hay and pasture. The main 
limitations are wetness and excess sodium. 

Wetness limits the choice of plants and the period of 
cutting or grazing and increases the risk of winterkill. 
Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and to protect the soil from erosion. 
Grazing when the soil is moist results in compaction of 
the surface layer, poor tilth, and excessive runoff. 

The concentration of salts and alkali in the surface 
layer limits the production of plants suitable for hay and 
pasture. Leaching the salts from the surface layer is 
limited by the water table. Drainage and irrigation water 
management reduce the concentration of salts. Salt- 
tolerant species are most suitable for planting. 

The soil in this unit has a water table during the early 
part of the growing season and is subirrigated in many 
areas. Η supplemental irrigation is necessary, sprinkler 
and flood systems are suitable. To avoid overirrigating, 
raising the water table, and increasing the risk of 
erosion, applications of irrigation water should be 
adjusted to the available water capacity, the water intake 
rate, and the crop needs. 

If gravity irrigation systems are used, leveling may be 
needed in sloping areas for the efficient application and 
removal of irrigation water. Use of pipe, ditch lining, or 
drop structures in irrigation ditches facilitates irrigation 
and reduces ditch erosion. 

If this unit is used for irrigated small grain, the main 
limitations are the seasonal high water table and the 
excessive amount of salts in the soil. 

Although the soil has a high content of toxic salts, 
particularly sodium, it can be used successfully to grow 
most climatically adapted crops if steps are taken to 
reduce the amount of salts present. Practices that can 
be used to reduce the content of salts include applying 
proper amounts of soil amendments, irrigating and 
leaching, growing salt-tolerant crops, and returning crop 
residue to the soil. Subsurface drains may be necessary 
in some areas to remove excess water and provide an 
outlet for leached salts. 

Sprinkler irrigation is a suitable method of applying 
water. Use of these systems permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. 
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The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes 4 or 5 years of alfalfa hay 
and 3 or 4 years of small grain or corn. Returning crop 
residue to the soil or regularly adding other organic 
matter improves fertility, reduces crusting, and increases 
the water intake rate. 

If this unit is used for nonirrigated small grain, areas in 
which the reaction and concentration of salts are lower 
are most suitable for planting. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. Many areas are cropped 
annually. In areas where precipitation is not sufficient for 
annual cropping, a system that includes small grain and 
summer fallow is more suitable. 

Leaving crop residue on or near the surface helps to 
conserve moisture, maintain tilth, and control erosion. 
Other practices that can be used to conserve moisture 
include limiting tillage for seedbed preparation and weed 
control. A tillage pan forms easily if the soil is tilled when 
wet. Chiseling or subsoiling can be used to break up the 
pan. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

The potential plant community on this unit is mainly 
basin wildrye and inland saltgrass. 


67B—Pilot Rock silt loam, 1 to 7 percent slopes. 
This moderately deep, well drained soil is on terraces. It 
formed in loess overlying cemented alluvium. Elevation is 
1,100 to 2,100 feet. The average annual precipitation is 
12 to 16 inches, the average annual air temperature is 
50 to 53 degrees F, and the average frost-free period is 
140 to 165 days. 

Typically, the surface layer is grayish brown and brown 
silt loam about 10 inches thick. The subsoil is brown silt 
loam about 17 inches thick. Below this to a depth of 45 
inches or more is a cemented hardpan. Depth to the 
hardpan ranges from 20 to 40 inches. In some areas 
depth to the hardpan ranges from 40 to 60 inches. 

Included in this unit are small areas of Anderly soils, 
Entic Durochrepts, Vitrandepts, and Walla Walla soils. 
Also included are small areas of Pilot Rock soils that 
have slopes of 7 to 12 percent. Included areas make up 
about 15 percent of the total acreage. 

Permeability of this Pilot Rock soil is moderate to a 
depth of 27 inches and very slow through the hardpan. 
Available water capacity is about 4.0 to 9.5 inches. 
Effective rooting depth is 20 to 40 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 

Most areas of this unit are used for nonirrigated small 
grain. A few areas are used for irrigated crops such as 
alfalfa hay, small grain, and pasture. Some areas are 
used for homesite development, rangeland, and wildlife 
habitat. 
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This unit is suited to nonirrigated crops. It is limited 
mainly by the moderate depth to the hardpan and the 
moderate hazard of water erosion. Although most of this 
unit is farmed using a grain-fallow cropping system, 
precipitation may be adequate to permit annual cropping. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling or subsoiling 
can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

If this unit is used for irrigated crops, the main 
limitations are the moderate depth to the hardpan and 
the moderate hazard of water erosion. 

Sprinkler irrigation is a suitable method of applying 
water. Use of this method permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. To avoid overirrigating and developing a 
perched water table or increasing the risk of erosion, 
applications of irrigation water should be adjusted to the 
available water capacity, the water intake rate, and the 
crop needs. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes 4 or 5 years of alfalfa hay 
and 3 or 4 years of small grain. Returning crop residue 
to the soil or regularly adding other organic matter 
improves fertility, reduces crusting, and increases the 
water intake rate. 

The potential plant community on this unit is mainly 
Idaho fescue and bluebunch wheatgrass. 


67C—Pilot Rock silt loam, 7 to 12 percent slopes. 
This moderately deep, well drained soil is on terraces. It 
formed in loess overlying cemented alluvium. Elevation is 
1,100 to 2,100 feet. The average annual precipitation is 
12 to 16 inches, the average annual air temperature is 
50 to 53 degrees F, and the average frost-free period is 
140 to 165 days. 

Typically, the surface layer is grayish brown and brown 
silt loam about 10 inches thick. The subsoil is brown silt 
loam about 17 inches thick. Below this to a depth of 45 
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inches or more is a cemented hardpan. Depth to the 
hardpan ranges from 20 to 40 inches. In some areas 
depth to the hardpan ranges from 40 to 60 inches. 

Included in this unit are small areas of Anderly soils, 
Entic Durochrepts, Vitrandepts, and Walla Walla soils. 
Also included are small areas of Pilot Rock soils that 
have slopes of 1 to 7 percent or 12 to 20 percent. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of this Pilot Rock soil is moderate to a 
depth of 27 inches and very slow through the pan. 
Available water capacity is about 4.0 to 9.5 inches. 
Effective rooting depth is 20 to 40 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 

Most areas of this unit are used for nonirrigated small 
grain. A few areas are used for irrigated crops such as 
alfalfa hay, small grain, and pasture. Some areas are 
used for homesite development, rangeland, and wildlife 
habitat. 

This unit is suited to nonirrigated crops. It is limited 
mainly by the moderate depth to the hardpan and the 
moderate hazard of water erosion. Although most of this 
unit is farmed using a grain-fallow cropping system, 
precipitation may be adequate to permit annual cropping. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling or subsoiling 
can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. Reducing the distance between terraces also 
helps to reduce erosion and increase conservation of 
soil moisture. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

If this unit is used for irrigated crops, the main 
limitations are the moderate depth to the hardpan and 
the moderate hazard of water erosion. 

Sprinkler irrigation is a suitable method of applying 
water. Use of this method permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. To avoid overirrigating and increasing the 
risk of erosion, applications of irrigation water should be 
adjusted to the available water capacity, the water intake 
rate, and the crop needs. 
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The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes 4 or 5 years of alfalfa hay 
and 3 or 4 years of small grain. Returning crop residue 
to the soil or regularly adding other organic matter 
improves fertility, reduces crusting, and increases the 
water intake rate. 

The potential plant community on this unit is mainly 
Idaho fescue and bluebunch wheatgrass. 


68D—Pilot Rock silt loam, 12 to 20 percent north 
slopes. This moderately deep, well drained soil is on 
terraces and terrace scarps. It formed in loess overlying 
cemented alluvium. Elevation is 1,100 to 2,100 feet. The 
average annual precipitation is 12 to 16 inches, the 
average annual air temperature is 50 to 53 degrees F, 
and the average frost-free period is 140 to 165 days. 

Typically, the surface layer is grayish brown and brown 
silt loam about 10 inches thick. The subsoil is brown silt 
loam about 17 inches thick. Below this to a depth of 45 
inches or more is a cemented hardpan. Depth to the 
hardpan ranges from 20 to 40 inches. In some areas 
depth to the hardpan ranges from 40 to 60 inches. 

Included in this unit are small areas of Anderly soils, 
Entic Durochrepts, and Walla Walla soils. Also included 
are small areas of Pilot Rock soils that have slopes of 7 
to 12 percent or 20 to 40 percent. Included areas make 
up about 15 percent of the total acreage. 

Permeability of this Pilot Rock soil is moderate to a 
depth of 27 inches and very slow through the pan. 
Available water capacity is about 4.0 to 9.5 inches. 
Effective rooting depth is 20 to 40 inches. Runoff is 
rapid, and the hazard of water erosion is high. 

Most areas of this unit are used for nonirrigated small 
grain and rangeland. A few areas are used for wildlife 
habitat and homesite development. 

This unit is suited to nonirrigated crops. It is limited 
mainly by the moderate depth to the hardpan and the 
high hazard of water erosion. Although most of this unit 
is farmed using a grain-fallow cropping system, 
precipitation may be adequate to permit annual cropping. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling or subsoiling 
can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. Reducing the distance between terraces also 
helps to reduce erosion and increase conservation of 
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soil moisture. Because of slope, gradient terraces rather 
than level ones may be more suitable. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

The potential plant community on this unit is mainly 
Idaho fescue and bluebunch wheaigrass. If the 
rangeland is overgrazed, the proportion of preferred 
forage plants decreases and that of less preferred 
forage plants increases; therefore, livestock grazing 
should be managed so that the desired balance of 
preferred species is maintained in the plant community. 
Grazing should be delayed until the more desirable 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitation for seeding is slope. 
The plants selected for seeding should meet the 
seasonal requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. 


68E—Pilot Rock silt loam, 20 to 35 percent north 
slopes. This moderately deep, well drained soil is on 
terrace scarps. It formed in loess overlying cemented 
alluvium. Elevation is 1,100 to 2,100 feet. The average 
annual precipitation is 12 to 16 inches, the average 
annual air temperature is 50 to 53 degrees F, and the 
average frost-free period is 140 to 165 days. 

Typically, the surface layer is grayish brown and brown 
silt loam about 10 inches thick. The subsoil is brown silt 
loam about 17 inches thick. Below this to a depth of 45 
inches or more is a cemented hardpan. Depth to the 
hardpan ranges from 20 to 40 inches. In some areas 
depth to the hardpan ranges from 40 to 60 inches. 

Included in this unit are small areas of Anderly soils, 
Entic Durochrepts, and Walla Walla soils. Also included 
are small areas of Pilot Rock soils that have slopes of 
12 to 20 percent or 35 to 60 percent. Included areas 
make up about 25 percent of the total acreage. 

Permeability of this Pilot Rock soil is moderate to a 
depth of 27 inches and very slow through the pan. 
Available water capacity is about 4.0 to 9.5 inches. 
Effective rooting depth is 20 to 40 inches. Runoff is 
rapid, and the hazard of water erosion is high. 

This unit is used for nonirrigated small grain, 
rangeland, and wildlife habitat. 

Although most of this unit is farmed using a grain- 
fallow cropping system, precipitation may be adequate to 
permit annual cropping; however, because of the 
steepness of slope and high hazard of water erosion, the 
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more steeply sloping areas of this unit should be planted 
to permanent vegetation. 

If this unit is used for nonirrigated crops, it is limited by 
the moderate depth to the hardpan, slope, and the high 
hazard of water erosion. The main needs in cropland 
management are to protect the soil from water erosion 
and to conserve soil moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling or subsoiling 
can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

The potential plant community on this unit is mainly 
Idaho fescue and bluebunch wheatgrass. If the 
rangeland is overgrazed, the proportion of preferred 
forage plants decreases and that of less preferred 
forage plants increases; therefore, livestock grazing 
should be managed so that the desired balance of 
preferred species is maintained in the plant community. 
Grazing should be delayed until the more desirable 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitation for seeding is slope. 
The plants selected for seeding should meet the 
seasonal requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Use of mechanical 
treatment practices may be limited in the steeper parts 
of this unit. 

Slope may limit access by livestock and result in 
overgrazing of the less sloping areas. Trails or walkways 
can be constructed in some places to encourage 
livestock to graze in areas where access is limited. 


69D—Pilot Rock silt loam, 12 to 20 percent south 
slopes. This moderately deep, well drained soil is on 
terraces and terrace scarps. It formed in loess overlying 
cemented alluvium. Elevation is 1,100 to 2,100 feet. The 
average annual precipitation is 12 to 16 inches, the 
average annual air temperature is 50 to 53 degrees F, 
and the average frost-free period is 140 to 165 days. 
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Typically, the surface layer is grayish brown and brown 
silt loam about 10 inches thick. The subsoil is brown silt 
loam about 17 inches thick. Below this to a depth of 45 
inches or more is a cemented hardpan. Depth to the 
hardpan ranges from 20 to 40 inches. In some areas 
depth to the hardpan ranges from 40 to 60 inches. 

Included in this unit are small areas of Anderly soils, 
Entic Durochrepts, and Walla Walla soils. Also included 
are small areas of soils that are similar to this Pilot Rock 
soil but that have 15 to 50 percent rock fragments and 
Pilot Rock soils that have slopes of 7 to 12 percent or 
20 to 40 percent. Included areas make up about 20 
percent of the total acreage. 

Permeability of this Pilot Rock soil is moderate to a 
depth of 27 inches and very slow through the pan. 
Available water capacity is about 4.0 to 9.5 inches. 
Effective rooting depth is 20 to 40 inches. Runoff is 
rapid, and the hazard of water erosion is high. 

Most areas of this unit are used for nonirrigated small 
grain and rangeland. A few areas are used for wildlife 
habitat and homesite development. 

This unit is suited to nonirrigated crops. It is limited 
mainly by the moderate depth to the hardpan, 
droughtiness, and the high hazard of water erosion. 
Although most of this unit is farmed using a grain-fallow 
cropping system, precipitation may be adequate to 
permit annual cropping. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling or subsoiling 
can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. Reducing the distance between terraces also 
helps to reduce erosion and increase conservation of 
soil moisture. Because of slope and limited soil depth, 
gradient terraces rather than level ones may be more 
suitable. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass and Sandberg bluegrass. If the 
rangeland is overgrazed, the proportion of preferred 
forage plants decreases and that of less preferred 
forage plants increases; therefore, livestock grazing 
should be managed so that the desired balance of 
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preferred species is maintained in the plant community. 
Grazing should be delayed until the more desirable 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are 
slope and areas of shallow included soils. The plants 
selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. 


69E—Pilot Rock silt loam, 20 to 30 percent south 
slopes. This moderately deep, well drained soil is on 
terrace scarps. It formed in loess overlying cemented 
alluvium. Elevation is 1,100 to 2,100 feet. The average 
annual precipitation is 12 to 16 inches, the average 
annual air temperature is 50 to 53 degrees F, and the 
average frost-free period is 140 to 165 days. 

Typically, the surface layer is grayish brown and brown 
silt loam about 10 inches thick. The subsoil is brown silt 
loam about 17 inches thick. Below this to a depth of 45 
inches or more is a cemented hardpan. Depth to the 
hardpan ranges from 20 to 40 inches. In some areas 
depth to the hardpan ranges from 40 to 60 inches. 

Included in this unit are small areas of Anderly soils, 
Entic Durochrepts, Lickskillet soils, and Walla Walla 
soils. Also included are small areas of Rock outcrop, 
soils that are similar to this Pilot Rock soil but that have 
15 to 50 percent rock fragments, and Pilot Rock soils 
that have slopes of 12 to 20 percent or 30 to 60 percent. 
Included areas make up about 25 percent of the total 
acreage. 

Permeability of this Pilot Rock soil is moderate to a 
depth of 27 inches and very slow through the pan. 
Available water capacity is about 4.0 to 9.5 inches. 
Effective rooting depth is 20 to 40 inches. Runoff is 
rapid, and the hazard of water erosion is high. 

This unit is used as rangeland and wildlife habitat. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass and Sandberg bluegrass. If the 
rangeland is overgrazed, the proportion of preferred 
forage plants decreases and that of less preferred 
forage plants increases; therefore, livestock grazing 
should be managed so that the desired balance of 
preferred species is maintained in the plant community. 
Grazing should be delayed until the more desirable 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

Rangeland seeding is suitable if the rangeland is in. 
poor condition. The main limitations for seeding are 
slope and areas of shallow included soils. The plants 
selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 
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Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Use of mechanical 
treatment practices may be limited in the steeper parts 
of this unit. 

Slope may limit access by livestock and result in 
overgrazing of the less sloping areas. Trails or walkways 
can be constructed in some places to encourage 
livestock to graze in areas where access is limited. 


70—Pits, gravel. This map unit consists of excavated 
areas of waterworn gravel, commonly mixed with sand or 
other soil material. Most of these areas are being mined 
for sand and gravel and support little vegetation. The 
pits that are abandoned support vegetation only in those 
areas in which soil material has accumulated. 

These areas occur within other units that consist of 
soils that have a gravelly substratum, such as the Quincy 
and Adkins soils. They also occur along the major 
drainageways within the survey area. 

Since the areas of sand and gravel offer little support 
for vegetation, it is necessary to fill them with soil 
material in order to reclaim them. 


71A—Potamus gravelly loam, 0 to 2 percent 
slopes. This deep, well drained soil is on terraces. It 
formed in mixed alluvium. Elevation is 3,300 to 3,500 
feet. The average annual precipitation is 15 to 25 inches, 
the average annual air temperature is 40 to 45 degrees 
F, and the average frost-free period is 50 to 90 days. 

Typically, the surface layer is very dark grayish brown 
gravelly loam about 4 inches thick. The subsurface layer 
is very dark gray gravelly clay loam about 11 inches 
thick. The subsoil is yellowish brown very gravelly clay 
loam about 30 inches thick. The substratum to a depth 
of 60 inches or more is yellowish brown extremely 
gravelly clay loam. In some areas the surface layer has 
less than 15 percent rock fragments. 

Included in this unit are small areas of Silvies soils, 
Xerofluvents, and Riverwash. Also included are small 
areas of deep loam that is less than 35 percent rock 
fragments. Included areas make up about 10 percent of 
the total acreage. 

Permeability of this Potamus soil is moderate. 
Available water capacity is about 5.0 to 10.5 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
slow, and the hazard of water erosion is slight. 

This unit is used for hay and pasture and as 
rangeland. It can be used for irrigated crops if water is 
available. 

This unit is suited to hay and pasture. The main 
limitations are the high content of rock fragments in the 
soil and the short growing season. 

Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
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good condition and to protect the soil from erosion. 
Grazing when the soil is moist results in compaction of 
the surface layer, poor tilth, and excessive runoff. 

Grasses and legumes adapted to a cool climate and 
short growing season are recommended. Fertilizer is 
needed to ensure optimum growth of grasses and 
legumes. 

The potential plant community on this unit is mainly 
Idaho fescue, bluebunch wheatgrass, and prairie 
junegrass. 


72A—Powder silt loam, 0 to 3 percent slopes. This 
deep, well drained soil is on flood plains. It formed in 
silty alluvium. Elevation is 500 to 1,300 feet. The average 
annual precipitation is 9 to 12 inches, the average 
annual air temperature is 50 to 54 degrees F, and the 
average frost-free period is 160 to 180 days. 

Typically, the surface layer is grayish brown silt loam 
about 15 inches thick. The subsoil is dark grayish brown 
silt loam about 12 inches thick. The upper 30 inches of 
the substratum is grayish brown silt loam, and the lower 
part to a depth of 60 inches or more is gravel. In some 
areas gravel is at a depth of 20 to 50 inches. In some 
areas the surface layer is fine sandy loam or very fine 
sandy loam. 

Included in this unit are small areas of Esquatzel and 
Pedigo soils. Included areas make up about 10 percent 
of the total acreage. 

Permeability of this Powder soil is moderate. Available 
water capacity is about 10 to 14 inches. Effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. This soil is subject to 
rare periods of flooding. 

Most areas of this unit are used for irrigated small 
grain and alfalfa nay. Among the other crops grown are 
corn for grain and silage. Some areas are used for 
pasture and as rangeland. 

This unit is suited to irrigated crops. It has few 
limitations. 

Furrow, border, corrugation, drip, and sprinkler 
irrigation systems are suited to this unit. The method 
used generally is governed by the crop grown. To avoid 
overirrigating and increasing the risk of erosion, 
applications of irrigation water should be adjusted to the 
available water capacity, the water intake rate, and the 
crop needs. Poor irrigation water management can 
cause excessive amounts of salt to accumulate near the 
Soil surface. 

If gravity irrigation systems are used, leveling is 
needed in sloping areas for the efficient application and 
removal of irrigation water. Use of pipe, ditch lining, or 
drop structures in irrigation ditches facilitates irrigation 
and reduces ditch erosion. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
A suitable cropping system is one that includes 4 or 5 
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years of alfalfa hay and 3 or 4 years of small grain or 
corn. Returning crop residue to the soil or regularly 
adding other organic matter improves fertility, reduces 
crusting, and increases the water intake rate. 

This unit is suited to hay and pasture. Proper stocking 
rates, pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
to protect the soil from erosion. Grazing when the soil is 
moist results in compaction of the surface layer, poor 
tilth, and excessive runoff. 

Irrigation water can be applied by the flood and 
sprinkler methods. Leveling helps to ensure the uniform 
application of water. 

The potential plant community on this unit is mainly 
basin wildrye and basin big sagebrush. 


73D—Prosser silt loam, 12 to 20 percent slopes. 
This moderately deep, well drained soil is on terrace 
scarps. it formed in loess. Slopes are convex and 
generally are south- and west-facing. Elevation is 650 to 
1,200 feet. The average annual precipitation is 8 to 10 
inches, the average annual air temperature is 50 to 52 
degrees F, and the average frost-free period is 150 to 
170 days. 

Typically, the surface layer is brown silt loam about 7 
inches thick. The subsoil is pale brown silt loam about 
14 inches thick. Basalt is at a depth of 21 inches. Depth 
to basalt ranges from 20 to 40 inches. In some areas the 
surface layer is very fine sandy loam. 

Included in this unit are small areas of Burke, 
Lickskillet, and Shano soils and Rock outcrop. Also 
included are small areas of soils that are similar to this 
Prosser soil but have a hardpan or basalt at a depth of 
40 to 60 inches and Prosser soils that have slopes of 5 
to 12 percent or 20 to 40 percent. Included areas make 
up about 25 percent of the total acreage. 

Permeability of this Prosser soil is moderate. Available 
water capacity is about 3 to 8 inches. Effective rooting 
depth is 20 to 40 inches. Runoff is rapid, and the hazard 
of water erosion is high. The hazard of soil blowing is 
moderate. 

Most areas of this unit are used as rangeland and 
wildlife habitat. A few areas are used for nonirrigated 
small grain. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass, needleandthread, and Sandberg 
bluegrass. The production of forage is limited by the low 
natural fertility and low rainfall. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. 
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Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are low 
rainfall and the moderate hazard of soil blowing. The 
plants selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. 

If this unit is used for nonirrigated crops, it is limited by 
the moderate depth to bedrock, the high hazard of water 
erosion, and the hazard of soil blowing. A cropping 
system that includes small grain and summer fallow is 
most suitable because precipitation is not sufficient for 
annual cropping. 

The main needs in cropland management are to 
protect the soil from water erosion and soil blowing and 
to conserve soil moisture for plant growth. 

Erosion is reduced if fall grain is seeded early, stubble- 
mulch tillage is used, and tillage and seeding are on the 
contour or across the slope. Also, waterways should be 
shaped and seeded to perennial grass. Maintaining crop 
residue on or near the surface reduces runoff, reduces 
soil blowing, and helps to maintain soil tilth and organic 
matter content. 

Limiting tillage for seedbed preparation and weed 
control conserves moisture and reduces the 
susceptibility of the soil to blowing. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling or subsoiling 
can be used to break up the pan. Other practices that 
can be used to reduce soil blowing are establishing 
windbreaks, keeping the soil rough and cloddy when it is 
not protected by plant cover, stripcropping where 
feasible, and conducting tillage and other farming 
operations at right angle to the prevailing wind. Blowout 
areas can be treated by disking in straw and seeding 
adapted grasses. If irrigation is used, most climatically 
adapted trees and shrubs can be grown for windbreaks. 
Among the trees and shrubs that are suitable are 
Lombardy poplar, Scotch pine, and Tatarian 
honeysuckle. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
meits rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 


73E—Prosser silt loam, 20 to 40 percent slopes. 
This moderately deep, well drained soil is on terrace 
scarps. Slopes are convex and generally are south- and 
west-facing. The soil formed in loess. Elevation is 650 to 
1,200 feet. The average annual precipitation is 8 to 10 
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inches, the average annual air temperature is 50 to 52 
degrees F, and the average frost-free period is 150 to 
170 days. 

Typically, the surface layer is brown silt loam about 7 
inches thick. The subsoil is pale brown silt loam about 
14 inches thick. Basalt is at a depth of 21 inches. Depth 
to basalt ranges from 20 to 40 inches. In some areas the 
surface layer is very fine sandy loam. 

included in this unit are small areas of Burke, 
Lickskillet, and Shano soils and areas of Rock outcrop. 
Also included are small areas of soils that are similar to 
this Prosser soil but have a hardpan or basalt at a depth 
of 40 to 60 inches and Prosser soils that have slopes of 
12 to 20 percent or 40 to 50 percent. Included areas 
make up about 20 percent of the total acreage. 

Permeability of this Prosser soil is moderate. Available 
water capacity is about 3 to 8 inches. Effective rooting 
depth is 20 to 40 inches. Runoff is rapid, and the hazard 
of water erosion is high. The hazard of soil blowing is 
moderate. 

This unit is used as rangeland and wildlife habitat. 
The potential plant community on this unit is mainly 
bluebunch wheatgrass, needleandthread, and Sandberg 
bluegrass. The production of forage is limited by low 

natural fertility and low rainfall. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. 

The suitability of this unit for rangeland seeding is 
poor. The main limitations for seeding are slope, low 
rainfall, and the moderate hazard of soil blowing. The 
plants selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. Use of mechanical treatment practices may be 
limited in the steeper areas of this unit. 

Slope may limit access by livestock and result in 
overgrazing of the less sloping areas. Trails and 
walkways can be constructed in some places to 
encourage livestock to graze in areas where access is 
limited. 


74B 一 Quincy fine sand, 0 to 5 percent slopes. This 
deep, excessively drained soil is on strath terraces of the 
Columbia River. It formed in eolian sand. Elevation is 
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300 to 1,500 feet. The average annual precipitation is 8 
to 10 inches, the average annual air temperature is 52 to 
54 degrees F, and the average frost-free period is 160 to 
190 days. 

Typically, the surface layer is grayish brown fine sand 
about 4 inches thick. The upper 23 inches of the 
substratum is grayish brown loamy fine sand, the next 12 
inches is gray fine sand, and the lower part to a depth of 
60 inches or more is light brownish gray fine sand. In 
some areas the surface layer is loamy fine sand or sand. 

Included in this unit are small areas of Burbank soils, 
Dune land, and Wanser and Winchester soils. Also 
included are small areas of Quincy soils that have a 
gravelly substratum or have slopes of 5 to 20 percent. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of this Quincy soil is rapid. Available 
water capacity is about 2.5 to 5.0 inches. Effective 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is slight. The hazard of soil 
blowing is very high. 

Most areas of this unit are used for irrigated crops 
such as Irish potatoes, small grain, and corn for grain 
and silage. Among the other crops grown are alfalfa hay 
and watermelons. Some areas are used for pasture, for 
homesite development, and as rangeland. 

This unit is suited to irrigated crops. It is limited mainly 
by low natural fertility, low available water capacity, rapid 
permeability, and the very high hazard of soil blowing. 

Because the water intake rate is high, sprinkler or drip 
irrigation is best suited to this unit. Center pivot systems 
are most commonly used. Use of these systems permits 
the even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. To avoid overirrigating 
and leaching of plant nutrients, applications of irrigation 
water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. Because the 
soil in this unit is droughty, applications of irrigation water 
should be light and frequent. Use of pipe, ditch lining, or 
drop structures in irrigation ditches facilitates irrigation 
and reduces ditch erosion. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes 4 or 5 years of alfalfa hay 
and 3 or 4 years of small grain, corn, or potatoes. 
Maintaining crop residue on or near the surface reduces 
runoff, reduces soil blowing, and helps to maintain soil 
tilth. 

Practices that can be used to reduce soil blowing are 
establishing windbreaks, growing winter cover crops, 
using minimum tillage, properly timing irrigation, keeping 
the soil rough and cloddy when it is not protected by 
plant cover, and conducting tillage and other farming 
operations at right angle to the prevailing wind. Blowout 
areas can be treated by disking in straw and seeding 
adapted grasses. If irrigation is used, most climatically 
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adapted trees and shrubs can be grown for windbreaks. 
These include Lombardy poplar, Rocky Mountain juniper, 
and Tatarian honeysuckle. 

If this unit is used for pasture, proper stocking rates 
and pasture rotation help to keep the pasture in good 
condition. Grazing when the soil is too moist or too dry 
may result in compaction of the surface layer, poor tilth, 
or excessive erosion. 

Sprinkler irrigation is a suitable method of applying 
water. Water should be applied in amounts large enough 
to wet the root zone but small enough to minimize the 
leaching of plant nutrients. 

The potential plant community on this unit is mainly 
needleandthread, Indian ricegrass, and antelope 
bitterbrush. The production of forage is limited by low 
rainfall and low natural fertility. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. Because 
the soil in this unit is susceptible to displacement when 
dry, grazing should be done when the soil is moist to 
reduce soil blowing and damage to forage plants. In 
general, winter is the best season for grazing. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are the 
very high hazard of soil blowing and low rainfall. The 
plants selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Brush management 
improves deteriorated areas of rangeland that are 
producing more woody shrubs than were present in the 
potential plant community. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. This unit is limited for livestock watering ponds 
and other water impoundments because of the seepage 
potential. 

Population growth has resulted in increased 
construction of homes on this unit. The main limitations 
are the very high hazard of soil blowing, low rainfall, and 
rapid permeability. 

Excavation for houses and access roads in places 
exposes material that is highly susceptible to soil 
blowing. Revegetating disturbed areas around 
construction sites as soon as feasible helps to control 
soil blowing. 

If the density of housing is high, community sewage 
Systems are needed to prevent contamination of water 
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supplies as a result of seepage from onsite sewage 
disposal systems. 

Cutbanks are not stable and are subject to slumping. 
To prevent cutbanks from caving in, excavations may 
require special retainer walls. 

Plant cover can be established and maintained 
through proper fertilizing, seeding, mulching, and shaping 
of the slopes. In summer, irrigation is needed for lawn 
grasses, shrubs, vines, shade trees, and ornamental 
trees. 


75B—Quincy loamy fine sand, 0 to 5 percent 
slopes. This deep, excessively drained soil is on strath 
terraces of the Columbia River. It formed in eolian sand. 
Elevation is 300 to 1,100 feet. The average annual 
precipitation is 8 to 10 inches, the average annual air 
temperature is 52 to 54 degrees F, and the average 
frost-free period is 160 to 190 days. 

Typically, the surface layer is grayish brown loamy fine 
sand about 4 inches thick. The upper 23 inches of the 
substratum is grayish brown loamy fine sand, the next 12 
inches is gray fine sand, and the lower part to a depth of 
60 inches or more is light brownish gray fine sand. In 
some areas the surface layer is fine sand or sand. 

Included in this unit are small areas of Adkins, 
Burbank, and Quincy soils that have a gravelly 
substratum, Wanser soils, and Winchester soils. Also 
included are small areas of Quincy soils that have slopes 
of 5 to 25 percent and Dune land. Included areas make 
up about 15 percent of the total acreage. 

Permeability of this Quincy soil is rapid. Available 
water capacity is about 3 to 6 inches. Effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is high. 

Most areas of this unit are used for irrigated alfalfa 
hay, small grain, and Irish potatoes. Among the other 
crops grown are corn for grain and silage and 
watermelons. Some areas are used for pasture, 
rangeland, and urban or homesite development. 

This unit is suited to irrigated crops. It is limited mainly 
by low natural fertility, low available water capacity, rapid 
permeability, and the high hazard of soil blowing. 

Because the water intake rate is high, sprinkler or drip 
irrigation is best suited to this unit. Center pivot systems 
are most commonly used. Use of these systems permits 
the even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. To avoid overirrigating 
and leaching of plant nutrients, applications of irrigation 
water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. Because the 
soil in this unit is droughty, applications of irrigation water 
should be light and frequent. Use of pipe, ditch lining, or 
drop structures in irrigation ditches facilitates irrigation 
and reduces ditch erosion. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
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using a suitable cropping system. A suitable cropping 
system is one that includes 4 or 5 years of alfalfa hay 
and 3 or 4 years of small grain, corn, or potatoes. 
Maintaining crop residue on or near the surface reduces 
runoff, reduces soil blowing, and helps to maintain soil 
tilth. 

Practices that can be used to reduce soil blowing are 
establishing windbreaks, growing winter cover crops, 
using minimum tillage, properly timing irrigation, keeping 
the soil rough and cloddy when it is not protected by 
plant cover, and conducting tillage and other farming 
operations at right angle to the prevailing wind. Blowout 
areas can be treated by disking in straw and seeding 
adapted grasses. If irrigation is used, most climatically 
adapted trees and shrubs can be grown for windbreaks. 
These include Lombardy poplar, green ash, and Siberian 
peashrub. 

If this unit is used for pasture, proper stocking rates 
and pasture rotation help to keep the pasture in good 
condition. Grazing when the soil is too moist or too dry 
may result in compaction of the surface layer, poor tilth, 
or excessive erosion. 

Sprinkler irrigation is a suitable method of applying 
water. Water should be applied in amounts large enough 
to wet the root zone but small enough to minimize the 
leaching of plant nutrients. 

The potential plant community on this unit is mainly 
needleandthread and Sandberg bluegrass. The 
production of forage is limited by low rainfall and low 
natural fertility. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. Because 
the soil in this unit is susceptible to displacement when 
dry, grazing should be done when the soil is moist to 
reduce soil blowing and damage to forage planis. In 
general, winter is the best season for grazing. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are the 
high hazard of soil blowing and low rainfall. The plants 
selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Brush management 
improves deteriorated areas of rangeland that are 
producing more woody shrubs than were present in the 
potential plant community. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. This unit is limited for livestock watering ponds 
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and other water impoundments because of the seepage 
potential. 

Population growth has resulted in increased 
construction of homes on this unit. The main limitations 
are the high hazard of soil blowing, low rainfall, and rapid 
permeability. 

Excavation for houses and access roads in places 
exposes material that is highly susceptible to soil 
blowing. Revegetating disturbed areas around 
construction sites as soon as feasible helps to control 
soil blowing. 

If the density of housing is high, community sewage 
systems are needed to prevent contamination of water 
supplies as a result of seepage from onsite sewage 
disposal systems. 

Cutbanks are not stable and are subject to slumping. 
To prevent cutbanks from caving in, excavations may 
require special retainer walls. 

Plant cover can be established and maintained 
through proper fertilizing, seeding, mulching, and shaping 
of the slopes. In summer, irrigation is needed for lawn 
grasses, shrubs, vines, shade trees, and ornamental 
trees. 


75E—Quincy loamy fine sand, 5 to 25 percent 
slopes. This deep, excessively drained soil is on strath 
terraces of the Columbia River. It formed in eolian sand. 
Elevation is 300 to 1,100 feet. The average annual 
precipitation is 8 to 10 inches, the average annual air 
temperature is 52 to 54 degrees F, and the average 
frost-free period is 160 to 190 days. 

Typically, the surface layer is grayish brown loamy fine 
sand about 4 inches thick. The upper 23 inches of the 
substratum is grayish brown loamy fine sand, the next 12 
inches is gray fine sand, and the lower part to a depth of 
60 inches or more is light brownish gray fine sand. In 
some areas the surface layer is fine sand or sand. 

Included in this unit are small areas of Adkins soils, 
Quincy soils that have a gravelly substratum, and 
Winchester soils. Also included are small areas of Dune 
land, Rock outcrop, and Quincy soils that have slopes of 
0 to 5 percent or 25 to 50 percent. Included areas make 
up about 35 percent of the total acreage. 

Permeability of this Quincy soil is rapid. Available 
water capacity is about 3 to 6 inches. Effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is high. 

Most areas of this unit are used as rangeland and for 
irrigated crops such as alfalfa hay, small grain, and Irish 
potatoes. Among the other crops grown are corn for 
grain and silage. Some areas are used for pasture and 
for recreational, urban, or homesite development. 

The potential plant community on this unit is mainly 
needleandthread, Indian ricegrass, and antelope 
bitterbrush. The production of forage is limited by low 
rainfall and low natural fertility. 
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If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. Because 
the soil in this unit is susceptible to displacement when 
dry, grazing should be done when the soil is moist to 
reduce soil blowing and damage to forage plants. In 
general, winter is the best season for grazing. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are the 
high hazard of soil blowing, low rainfall, and slope. The 
plants selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Brush management 
improves deteriorated areas of rangeland that are 
producing more woody shrubs than were present in the 
potential plant community. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. This unit is limited for livestock watering ponds 
and other water impoundments because of the seepage 
potential. 

This unit is suited to irrigated crops. It is limited mainly 
by low natural fertility, low available water capacity, 
slope, and the high hazard of soil blowing. 

Because of slow water intake rate and slope, sprinkler 
or drip irrigation is best suited to this unit. Center pivot 
systems are most commonly used. Use of these systems 
permits the even, controlled application of water, 
reduces runoff, and minimizes the risk of erosion. To 
avoid overirrigating and leaching of plant nutrients, 
applications of irrigation water should be adjusted to the 
available water capacity, the water intake rate, and the 
crop needs. Because the soil in this unit is droughty, 
applications of irrigation water should be light and 
frequent. Use of pipe, ditch lining, or drop structures in 
irrigation ditches facilitates irrigation and reduces ditch 
erosion. 

Because of the risk of excessive runoff, it is important 
to carefully manage irrigation water in the more steeply 
sloping areas of this unit. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes 4 or 5 years of alfalfa hay 
and 3 or 4 years of small grain, corn, or potatoes. 
Maintaining crop residue on or near the surface reduces 
runoff, reduces soil blowing, and helps to maintain soil 
tilth. 
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Practices that can be used to reduce soil blowing are 
establishing windbreaks, growing winter cover crops, 
using minimum tillage, properly timing irrigation, keeping 
the soil rough and cloddy when it is not protected by 
plant cover, and conducting tillage and other farming 
operations at right angle to the prevailing wind. Blowout 
areas can be treated by disking in straw and seeding 
adapted grasses. If irrigation is used, most climatically 
adapted trees and shrubs can be grown for windbreaks. 
These include Austrian pine, Rocky Mountain juniper, 
and Peking cotoneaster. 

If this unit is used for pasture, proper stocking rates 
and pasture rotation help to keep the pasture in good 
condition. Grazing when the soil is too moist or too dry 
may result in compaction of the surface layer, poor tilth, 
or excessive erosion. 

Sprinkler irrigation is a suitable method of applying 
water. Water should be applied in amounts large enough 
to wet the root zone but small enough to minimize the 
leaching of plant nutrients. 

If this unit is used for homesite or recreational 
development, the main limitations are the high hazard of 
soil blowing, low rainfall, rapid permeability, and 
steepness of slope. 

Excavation for houses and access roads in places 
exposes material that is highly susceptible to soil 
blowing. Revegetating disturbed areas around 
construction sites as soon as feasible helps to control 
soil blowing. 

Slope is a concern in installing septic tank absorption 
fields. Absorption lines should be installed on the 
contour. Effluent from septic tank absorption fields can 
surface in downslope areas and thus create a hazard to 
health. If the density of housing is high, community 
sewage systems are needed to prevent contamination of 
water supplies as a result of seepage from onsite 
sewage disposal systems. 

Cutbanks are not stable and are subject to slumping. 
To prevent cutbanks from caving in, excavations may 
require special retainer walls. 

Plant cover can be established and maintained 
through proper fertilizing, seeding, mulching, and shaping 
of the slopes. In summer, irrigation is needed for lawn 
grasses, shrubs, vines, shade trees, and ornamental 
trees. 


76B—Quincy loamy fine sand, gravelly substratum, 
0 to 5 percent slopes. This deep, excessively drained 
Soil is on strath terraces of the Columbia River. It formed 
in gravelly alluvium mantled by eolian sand. Elevation is 
300 to 1,100 feet. The average annual precipitation is 8 
to 10 inches, the average annual air temperature is 52 to 
54 degrees F, and the average frost-free period is 160 to 
190 days. 

Typically, the surface layer is grayish brown loamy fine 
sand about 4 inches thick. The upper 23 inches of the 
substratum is grayish brown loamy fine sand, the next 14 
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inches is gray fine sand, and the lower part to a depth οἱ 
60 inches or more is light brownish gray very gravelly 
fine sand. Depth to the gravelly substratum ranges from 
40 to 60 inches. In some areas the surface layer is fine 
sand. 

Included in this unit are small areas of Burbank and 
Quincy soils that do not have a gravelly substratum and 
Wanser soils. Included areas make up about 15 percent 
of the total acreage. 

Permeability of this Quincy soil is rapid. Available 
water capacity is about 2.5 to 5.0 inches. Effective 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is slight. The hazard of soil 
blowing is high. 

Most areas of this unit are used for irrigated crops 
such as Irish potatoes, small grain, and corn for grain 
and silage. Among the other crops grown are alfalfa hay 
and watermelons. Some areas are used for pasture, for 
homesite development, and as rangeland. 

This unit is suited to irrigated crops. It is limited mainly 
bv low natural fertility, low available water capacity, rapid 
permeability, and the high hazard of soil blowing. 

Because the water intake rate is high, sprinkler or drip 
irrigation is best suited to this unit. Center pivot systems 
are most commenly used. Use of these systems permits 
the even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. To avoid overirrigating 
and leaching of plant nutrients, applications of irrigation 
water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. Because the 
soil in this unit is droughty, applications of irrigation water 
should be light and frequent. Use of pipe, ditch lining, or 
drop structures in irrigation ditches facilitates irrigation 
and reduces ditch erosion. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes 4 or 5 years of alfalfa hay 
and 3 or 4 years of small grain, corn, or potatoes. 
Maintaining crop residue on or near the surface reduces 
runoff, reduces soil blowing, and helps to maintain soil 
tilth. 

Practices that can be used to reduce soil blowing are 
establishing windbreaks, growing winter cover crops, 
using minimum tillage, properly timing irrigation, keeping 
the soil rough and cloddy when it is not protected by 
plant cover, and conducting tillage and other farming 
operations at right angle to the prevailing wind. Blowout 
areas can be treated by disking in straw and seeding 
adapted grasses. If irrigation is used, most climatically 
adapted trees and shrubs can be grown for windbreaks. 
These include ponderosa pine, black locust, and lilac. 

If this unit is used for pasture, proper stocking rates 
and pasture rotation help to keep the pasture in good 
condition. Grazing when the soil is too moist or too dry 
may result in compaction of the surface layer, poor tilth, 
or excessive erosion. 


Soil Survey 


Sprinkler irrigation is a suitable method of applying 
water. Water should be applied in amounts large enough 
to wet the root zone but small enough to minimize the 
leaching of plant nutrients. 

The potential plant community on this unit is mainly 
needleandthread, Indian ricegrass, and antelope 
bitterbrush. The production of forage is limited by low 
rainfall and low natural fertility. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. Because 
the soil in this unit is susceptible to displacement when 
dry, grazing should be done when the soil is moist to 
reduce soil blowing and damage to forage plants. In 
general, winter is the best season for grazing. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are the 
high hazard of soil blowing and low rainfall. The plants 
selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Brush management 
improves deteriorated areas of rangeland that are 
producing more woody shrubs than were present in the 
potential plant community. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. This unit is limited for livestock watering ponds 
and other water impoundments because of the seepage 
potential. 

Population growth has resulted in increased 
construction of homes on this unit. The main limitations 
are the high hazard of soil blowing, low rainfall, and rapid 
permeability. 

Excavation for houses and access roads in places 
exposes material that is highly susceptible to soil 
blowing. Revegetating disturbed areas around 
construction sites as soon as feasible helps to control 
soil blowing. 

If the density of housing is high, community sewage 
systems are needed to prevent contamination of water 
supplies as a result of seepage from onsite sewage 
disposal systems. 

Cutbanks are not stable and are subject to slumping. 
To prevent cutbanks from caving in, excavations may 
require special retainer walls. 

It is difficult to establish plants in areas where the 
surface layer has been removed, exposing the gravelly 
substratum. Mulching and fertilizing cut areas help to 
establish plants. In summer, irrigation is needed for lawn 
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grasses, shrubs, vines, shade trees, and ornamental 
trees. 

If the soil in this unit is used as a base for roads and 
streets, the upper part of the soil can be mixed with the 
underlying sand and gravel to increase its strength and 
stability. 


77C—Quincy loamy fine sand, 0 to 25 percent 
slopes, eroded. This deep, excessively drained soil is 
on strath terraces of the Columbia River. It formed in 
eolian sand. The native vegetation is mainly grasses, 
shrubs, and forbs. Elevation is 700 to 1,500 feet. The 
average annual precipitation is 8 to 10 inches, the 
average annual air temperature is 52 to 54 degrees F, 
and the average frost-free period is 160 to 190 days. 

Typically, the surface layer is grayish brown loamy fine 
sand about 4 inches thick. The upper 23 inches of the 
substratum is grayish brown loamy fine sand, the next 12 
inches is gray fine sand, and the lower part to a depth of 
60 inches or more is light brownish gray fine sand. in 
some areas the surface layer is fine sandy loam, fine 
sand, or sand. 

Included in this unit are small areas of Adkins soils, 
Dune land, and Koehler, Quinton, Sagehill, Taunton, and 
Winchester soils. Also included are small areas of soils 
in which a hardpan or a calcareous silt loam substratum 
has been exposed. Included areas make up about 60 
percent of the total acreage. 

Permeability of this Quincy soil is rapid. Available 
water capacity is about 3 to 6 inches. Effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is very high. 

This unit is used as rangeland and wildlife habitat. 

The potential plant community on this unit is mainly 
needleandthread, Indian ricegrass, and antelope 
bitterbrush. The production of forage is limited by low 
rainfall, low natural fertility, and soil blowing that has 
already occurred. If the rangeland is overgrazed, the 
proportion of preferred forage plants decreases and that 
of less preferred forage plants increases; therefore, 
livestock grazing should be managed so that the desired 
balance of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. Because the soil in this 
unit is susceptible to displacement when dry, grazing 
should be done when the soil is moist to reduce soil 
blowing and damage to forage plants. In general, winter 
is the best season for grazing. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Brush management 
improves deteriorated areas of rangeland that are 
producing more woody shrubs than were present in the 
potential plant community. Areas where brush is 
managed by prescribed burning or by chemical or 
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mechanical methods may be subject to a greater risk of 
erosion. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. It is difficult to establish desirable 
rangeland grasses on this unit because of the very high 
hazard of soil blowing. Soil blowing can be minimized by 
seeding with permanent grasses and mulching. Suitable 
materials include straw, asphalt, jute netting, and gravel 
or a combination of these materials. The plants selected 
for seeding should meet the seasonal requirements of 
livestock or wildlife, or both. 


78B—Quincy-Rock outcrop complex, 1 to 20 
percent slopes. This map unit is on strath terraces 
along the Columbia River. Elevation is 350 to 1,100 feet. 
The average annual precipitation is about 8 to 10 inches, 
the average annual air temperature is 52 to 54 degrees 
F, and the average frost-free period is 160 to 190 days. 

This unit is 50 percent Quincy fine sand and 20 
percent Rock outcrop. The percentage varies from one 
area to another. 

included in this unit are Quinton, Starbuck, and 
Winchester soils. Included areas make up about 30 
percent of the total acreage. 

The Quincy soil is deep and excessively drained. It 
formed in eolian sand. Typically, the surface layer is 
grayish brown fine sand about 4 inches thick. The upper 
23 inches of the substratum is grayish brown loamy fine 
sand, the next 12 inches is gray fine sand, and the lower 
part to a depth of 60 inches or more is light brownish 
gray fine sand. In some areas the surface layer is loamy 
fine sand or sand. In some areas depth to basalt ranges 
from 40 to 60 inches. 

Permeability of the Quincy soil is rapid. Available water 
capacity is about 3 to 6 inches. Effective rooting depth is 
60 inches or more. Runoff is slow, and the hazard of 
water erosion is slight. The hazard of soil blowing is very 
high. 

Rock outcrop is jointed and fractured basalt on low 
ridges and low hills above the areas of Quincy soil. It 
commonly is barren or has scattered shrubs and grasses 
in pockets of soil material. 

Most areas of this unit are used as rangeland and for 
wildlife habitat. A few areas are used for recreational 
development. 

The potential plant community on this unit is mainly 
needleandthread and Sandberg bluegrass. The 
production of forage is limited by low rainfall and low 
natural fertility. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of species is maintained in the plant community. Grazing 
should be delayed until the more desirable forage plants 
have achieved sufficient growth to withstand grazing 
pressure. The risk of soil blowing increases significantly 
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if this unit is overgrazed. Because the soil in this unit is 
susceptible to displacement when dry, grazing should be 
done when the soil is moist to minimize soil blowing and 
damage to forage plants. In general, winter is the best 
season for grazing. 

Rangeland seeding is a suitable practice on this unit if 
the range vegetation is in poor condition. The main 
limitation for seeding is the areas of Rock outcrop. 
Seeding is not practical where individual areas of the 
Quincy soil are small or are very narrow. The plants 
selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Brush management 
improves deteriorated areas of rangeland that are 
producing more woody shrubs than were present in the 
potential plant community. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. 

If this unit is used for recreational development, the 
main limitations are the areas of Rock outcrop, the 
hazard of soil blowing, and slope. 

When developing this unit for recreational purposes, 
the steeper areas and the areas of Rock outcrop should 
be avoided unless they are features to be highlighted in 
the development. 

Soil blowing can be reduced by maintaining plant 
cover and by using windbreaks. If irrigation is used, most 
climatically adapted trees and shrubs can be grown. 
Among the trees and shrubs that are suitable for planting 
are Lombardy poplar, Scotch pine, and Tatarian 
honeysuckle. 

Excavation for structures and access roads in places 
exposes material that is highly susceptible to soil 
blowing. Revegetating disturbed areas around 
construction sites as soon as feasible helps to control 
soil blowing. 

Cutbanks are not stable and are subject to slumping. 
To prevent cutbanks from caving in, excavations may 
require special retainer walls. 

Plant cover can be established and maintained 
through proper fertilizing, seeding, mulching, and shaping 
of the slopes. In summer, irrigation is needed for lawn 
grasses, shrubs, vines, shade trees, and ornamental 
trees. 


79B—Ritzville very fine sandy loam, 2 to 7 percent 
slopes. This deep, well drained soil is on broad summits 
of hills. It formed in loess. Elevation is 900 to 1,900 feet. 
The average annual precipitation is 10 to 12 inches, the 
average annual air temperature is 50 to 53 degrees F, 
and the average frost-free period is 150 to 170 days. 

Typically, the surface layer is brown very fine sandy 
loam about 8 inches thick. The subsoil is brown and pale 
brown very fine sandy loam and silt loam about 22 
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inches thick. The substratum to a depth of 60 inches or 
more is pale brown silt loam. In some areas depth to 
basalt ranges from 40 to 60 inches. In some areas the 
surface layer is silt loam. 

Included in this unit are smail areas of Adkins, 
Mikkalo, Quincy, Sagehill, and Willis soils. Also included 
are small areas of Ritzville soils that have slopes of 7 to 
12 percent. Included areas make up about 15 percent of 
the total acreage. 

Permeability of this Ritzville soil is moderate. Available 
water capacity is about 10 to 13 inches. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is moderate. The hazard of soil 
blowing is moderate. 

Most areas of this unit are used for nonirrigated crops, 
mainly small grain. Among the other crops grown are 
irrigated corn for silage and grain, alfalfa hay, Irish 
potatoes, and small grain. Some areas are used as 
rangeland. 

This unit is suited to nonirrigated crops. It is limited by 
the moderate hazards of water erosion and soil blowing. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes small grain 
and summer fallow is most suitable. 

The main needs in cropland management are to 
protect the soil from water erosion and soil blowing and 
to conserve soil moisture for plant growth. 

Erosion is reduced if fall grain is seeded early, stubble- 
mulch tillage is used, terraces are constructed, and 
tillage and seeding are on the contour or across the 
slope. Also, waterways should be shaped and seeded to 
perennial grass. Terraces reduce gully erosion and 
conserve soi! moisture. Maintaining crop residue on or 
near the surface reduces runoff, reduces soil blowing, 
and helps to maintain soil tith and organic matter 
content. 

Limiting tillage for seedbed preparation and weed 
control conserves moisture and reduces the 
susceptibility of the soil to blowing. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling or subsoiling 
can be used to break up the pan. 

On long slopes, chiseling the stubbie in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen and phosphorous fertilizer. 

If this unit is used for irrigated crops, it is limited mainly 
by the availability of irrigation water and the moderate 
hazards of soil blowing and water erosion. 

Sprinkler and drip irrigation are the most suitable 
methods of applying water. Center pivot systems 
commonly are used. Use of these systems permits the 
even, controlled application of water, reduces runoff, and 
minimizes the risk of erosion. To avoid overirrigating and 
leaching of plant nutrients or increasing the risk of water 
erosion, applications of irrigation water should be 
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adjusted to the available water capacity, the water intake 
rate, and the crop needs. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes 4 or 5 years of alfalfa hay 
and 3 or 4 years of small grain, corn, or potatoes. 
Returning crop residue to the soil or regularly adding 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. 

Practices that can be used to reduce soil blowing are 
establishing windbreaks, growing winter cover crops, 
using minimum tillage, properly timing irrigation, keeping 
the soil rough and cloddy when it is not protected by 
plant cover, stripcropping in nonirrigated areas, and 
conducting tillage and other farming operations at right 
angle to the prevailing wind. Blowout areas can be 
treated by disking in straw and seeding adapted grasses. 
If irrigation is used, most climatically adapted trees and 
shrubs can be grown for windbreaks. Among the trees 
and shrubs that are suitable are Lombardy poplar, Rocky 
Mountain juniper, and lilac. 

The potential plant community on this unit is mainly 
needieandthread and bluebunch wheatgrass. The 
production of forage is limited by low rainfall and low 
natural fertility. If the rangeland is overgrazed, the 
proportion of preferred forage plants decreases and that 
of less preferred forage plants increases; therefore, 
livestock grazing should be managed so that the desired 
balance of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are low 
rainfall and the moderate hazard of soil blowing. The 
plants selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. 


79C—Ritzville very fine sandy loam, 7 to 12 
percent slopes. This deep, well drained soil is on broad 
summits of hills. It formed in loess. Elevation is 900 to 
1,900 feet. The average annual precipitation is 10 to 12 
inches, the average annual air temperature is 50 to 53 
degrees F, and the average frost-free period is 150 to 
170 days. 

Typically, the surface layer is brown very fine sandy 
loam about 8 inches thick. The subsoil is brown and pale 
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brown very fine sandy loam and silt loam about 22 
inches thick. The substratum to a depth of 60 inches or 
more is pale brown silt loam. In some areas depth to 
basalt ranges from 40 to 60 inches. In some areas the 
surface layer is silt loam. 

Included in this unit are small areas of Adkins, 
Mikkalo, Quincy, Sagehill, and Willis soils. Also included 
are small areas of Ritzville soils that have slopes of 1 to 
7 percent or 12 to 25 percent. Included areas make up 
about 15 percent of the total acreage. 

Permeability of this Ritzville soil is moderate. Available 
water capacity is about 10 to 13 inches. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is moderate. The hazard of soil 
blowing is moderate. 

Most areas of this unit are used for nonirrigated crops, 
mainly small grain. Among the other crops grown are 
irrigated corn for silage and grain, alfalfa hay, Irish 
potatoes, and small grain. Some areas are used as 
rangeland. 

This unit is suited to nonirrigated crops. It is limited by 
the moderate hazards of water erosion and soil blowing. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes small grain 
and summer fallow is most suitable. 

The main needs in cropland management are to 
protect the soil from water erosion and soil blowing and 
to conserve soil moisture for plant growth. 

Erosion is reduced if fall grain is seeded early, stubble- 
mulch tillage is used, terraces are constructed, and 
tillage and seeding are on the contour or across the 
slope. Also, waterways should be shaped and seeded to 
perennial grass. Terraces reduce gully erosion and 
conserve soil moisture. Maintaining crop residue on or 
near the surface reduces runoff, reduces soil blowing, 
and helps to maintain soil tilth and organic matter 
content. 

Limiting tillage for seedbed preparation and weed 
control conserves moisture and reduces the 
susceptibility of the soil to blowing. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling or subsoiling 
can be used to break up the pan. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

To reduce erosion and increase conservation of soil 
moisture, reduce the distance between terraces and 
leave residue on the surface. 

Crops respond to nitrogen and phosphorous fertilizer. 

If this unit is used for irrigated crops, it is limited mainly 
by the availability of irrigation water and the moderate 
hazards of soil blowing and water erosion. 

Sprinkler and drip irrigation are the most suitable 
methods of applying water. Center pivot systems 
commonly are used. Use of these systems permits the 
even, controlled application of water, reduces runoff, and 
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minimizes the risk of erosion. To avoid overirrigating and 
increasing the risk of water erosion or leaching of plant 
nutrients, applications of irrigation water should be 
adjusted to the available water capacity, the water intake 
rate, and the crop needs. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes 4 or 5 years of alfalfa hay 
and 3 or 4 years of small grain, corn, or potatoes. 
Returning crop residue to the soil or regularly adding 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. 

Practices that can be used to reduce soil blowing are 
establishing windbreaks, growing winter cover crops, 
using minimum tillage, properly timing irrigation, keeping 
the soil rough and cloddy when it is not protected by 
plant cover, stripcropping in nonirrigated areas, and 
conducting tillage and other farming operations at right 
angle to the prevailing wind. Blowout areas can be 
treated by disking in straw and seeding adapted grasses. 
If irrigation is used, most climatically adapted trees and 
shrubs can be grown for windbreaks. Among the trees 
and shrubs that are suitable are green ash, Austrian 
pine, and Siberian peashrub. 

The potential plant community on this unit is mainly 
needleandthread and bluebunch wheatgrass. The 
production of forage is limited by low rainfall and low 
natural fertility. If the rangeland is overgrazed, the 
proportion of preferred forage plants decreases and that 
of less preferred forage plants increases; therefore, 
livestock grazing should be managed so that the desired 
balance of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are low 
rainfall and the moderate hazard of soil blowing. The 
plants selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. 


79D—-Ritzville very fine sandy foam, 12 to 25 
percent slopes. This deep, well drained soil is on 
hillslopes. It formed in loess. Elevation is 900 to 1,900 
feet. The average annual precipitation is 10 to 12 inches, 
the average annual air temperature is 50 to 53 degrees 
F, and the average frost-free period is 150 to 170 days. 


Soil Survey 


Typically, the surface layer is brown very fine sandy 
loam about 8 inches thick. The subsoil is brown and pale 
brown very fine sandy loam and silt loam about 22 
inches thick. The substratum to a depth of 60 inches or 
more is pale brown silt loam. in some areas depth to 
basalt ranges from 40 to 60 inches. In some areas the 
surface layer is silt loam or fine sandy loam. 

Included in this unit are small areas of Adkins and 
Mikkalo soils and pockets of volcanic ash or sand. Also 
included are small areas of Ritzville soils that have 
slopes of 7 to 12 percent or 25 to 50 percent. Included 
areas make up about 10 percent of the total acreage. 

Permeability of this Ritzville soil is moderate. Available 
water capacity is about 10 to 13 inches. Effective rooting 
depth is 60 inches or more, Runoff is rapid, and the 
hazard of water erosion is high. The hazard of soil 
blowing is moderate. 

Most areas of this unit are used as rangeland and 
wildlife habitat. A few areas are used for nonirrigated 
small grain. 

The potential plant community on this unit is mainly 
needleandthread and bluebunch wheatgrass. The 
production of forage is limited by low rainfall and low 
natural fertility. If the rangeland is overgrazed, the 
proportion of preferred forage plants decreases and that 
of less preferred forage plants increases; therefore, 
livestock grazing should be managed so that the desired 
balance of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are 
slope, low rainfall, and the moderate hazard of soil 
blowing. The plants selected for seeding should meet 
the seasonal requirements of livestock or wildlife, or 
both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. 

This unit is suited to nonirrigated crops. It is limited by 
the high hazard of water erosion and the moderate 
hazard of soil blowing. Because precipitation is not 
sufficient for annual cropping, a cropping system that 
includes small grain and summer fallow is most suitable. 

The main needs in cropland management are to 
protect the soil from water erosion and soil blowing and 
to conserve soil moisture for plant growth. 

Erosion is reduced if fall grain is seeded early, stubble- 
mulch tillage is used, and tillage and seeding are on the 
contour or across the slope. Also, waterways should be 
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shaped and seeded to perennial grass. Maintaining crop 
residue on or near the surface reduces runoff, reduces 
soil blowing, and helps to maintain soil tilth and organic 
matter content. 

Limiting tillage for seedbed preparation and weed 
control conserves moisture and reduces the 
susceptibility of the soil to blowing. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling or subsoiling 
can be used to break up the pan. 

Other practices that can be used to reduce soil 
blowing are establishing windbreaks; stripcropping, 
where feasible; keeping the soil rough and cloddy when 
it is not protected by plant cover; and conducting tillage 
and other farming operations at right angle to the 
prevailing wind. Blowout areas can be treated by disking 
in straw and seeding adapted grasses. If irrigation is 
used, most climatically adapted trees and shrubs can be 
grown for windbreaks. Among the trees and shrubs that 
are suitable are Scotch pine, Rocky Mountain juniper, 
and Peking cotoneaster. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

To reduce erosion and increase conservation of soil 
moisture, leave more crop residue on the surface. 

Crops respond to nitrogen, sulfur, and phosphorous 
fertilizer. 


79E—Ritzville very fine sandy loam, 25 to 50 
percent slopes. This deep, well drained soil is on 
hillslopes. It formed in loess. Slopes generally are south- 
facing. Elevation is 900 to 1,900 feet. The average 
annual precipitation is 10 to 12 inches, the average 
annual air temperature is 50 to 53 degrees F, and the 
average frost-free period is 150 to 170 days. 

Typically, the surface layer is brown very fine sandy 
loam about 8 inches thick. The subsoil is brown and pale 
brown very fine sandy loam and silt loam about 22 
inches thick. The substratum to a depth of 60 inches or 
more is pale brown silt loam. In some areas depth to 
basalt ranges from 40 to 60 inches. In some areas the 
surface layer is silt loam or fine sandy loam. 

Included in this unit are small areas of Lickskillet and 
Mikkalo soils and Rock outcrop. Also included are small 
areas of Ritzville soils that have slopes of 12 to 25 
percent. Included areas make up about 25 percent of the 
total acreage. 

Permeability of this Ritzville soil is moderate. Available 
water capacity is about 10 to 13 inches. Effective rooting 
depth is 60 inches or more. Runoff is rapid, and the 
hazard of water erosion is high. The hazard of soil 
blowing is moderate. 

Most areas of this unit are used as rangeland and 
wildlife habitat. 

The potential plant community on this unit is mainly 
needleandthread, bluebunch wheatgrass, and Sandberg 
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bluegrass. The production of forage is limited by low 
rainfall and low natural fertility. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are 
slope, low rainfall, and the moderate hazard of soil 
blowing. The plants selected for seeding should meet 
the seasonal requirements of livestock or wildlife, or 
both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. Use of mechanical treatment practices may be 
limited in the steeper parts of this unit. 


80B—Ritzville silt loam, 2 to 7 percent slopes. This 
deep, well drained soil is on broad summits of hills. It 
formed in loess. Elevation is 900 to 1,900 feet. The 
average annual precipitation is 10 to 12 inches, the 
average annual air temperature is 50 to 53 degrees F, 
and the average frost-free period is 150 to 170 days. 

Typically, the surface layer is brown silt loam about 8 
inches thick. The subsoil is brown and pale brown silt 
loam about 22 inches thick. The substratum to a depth 
of 60 inches or more is pale brown silt loam. In some 
areas depth to basalt ranges from 40 to 60 inches. In 
some areas the surface layer is very fine sandy loam. 

Included in this unit are small areas of Mikkalo and 
Willis soils and Ritzville soils that have slopes of 7 to 12 
percent. Included areas make up about 15 percent of the 
total acreage. 

Permeability of this Ritzville soil is moderate. Available 
water capacity is about 11 to 14 inches. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is moderate. The hazard of soil 
blowing is moderate. 

Most areas of this unit are used for nonirrigated crops, 
mainly small grain. Among the other crops grown are 
irrigated corn for silage and grain, alfalfa hay, Irish 
potatoes, and small grain. Some areas are used as 
rangeland. 

This unit is suited to nonirrigated crops. It is limited by 
the moderate hazard of water erosion and the hazard of 
soil blowing. Because precipitation is not sufficient for 
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annual cropping, a cropping system that includes small 
grain and summer fallow is most suitable. 

The main needs in cropland management are to 
protect the soil from water erosion and soil blowing and 
to conserve soil moisture for plant growth. 

Erosion is reduced if fall grain is seeded early, stubble- 
mulch tillage is used, terraces are constructed, and 
tillage and seeding are on the contour or across the 
slope. Also, waterways should be shaped and seeded to 
perennial grass. Terraces reduce gully erosion and 
conserve soil moisture. Maintaining crop residue on or 
near the surface reduces runoff, reduces soil blowing, 
and helps to maintain soil tilth and organic matter 
content. 

Limiting tillage for seedbed preparation and weed 
control conserves moisture and reduces the 
susceptibility of the soil to blowing. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling or subsoiling 
can be used to break up the pan. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen and phosphorous fertilizer. 

If this unit is used for irrigated crops, it is limited mainly 
by the availability of irrigation water and the moderate 
hazard of soil blowing. 

Sprinkler and drip irrigation are the most suitable 
methods of applying water. Center pivot systems 
commonly are used. Use of these systems permits the 
even, controlled application of water, reduces runoff, and 
minimizes the risk of erosion. To avoid overirrigating, 
leaching of plant nutrients, and increasing the risk of 
water erosion, applications of irrigation water should be 
adjusted to the available water capacity, the water intake 
rate, and the crop needs. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes 4 or 5 years of alfalfa hay 
and 3 or 4 years of small grain, corn, or potatoes. 
Returning crop residue to the soil or regularly adding 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. 

Practices that can be used to reduce soil blowing are 
establishing windbreaks, growing winter cover crops, 
using minimum tillage, properly timing irrigation, keeping 
the soil rough and cloddy when it is not protected by 
plant cover, stripcropping in nonirrigated areas, and 
conducting tillage and other farming operations at right 
angle to the prevailing wind. Blowout areas can be 
treated by disking in straw and seeding adapted grasses. 
If irrigation is used, most climatically adapted trees and 
shrubs can be grown for windbreaks. Among the trees 
and shrubs that are suitable are Lombardy poplar, Rocky 
Mountain juniper, and lilac. 


Soil Survey 


The potential plant community on this unit is mainly 
bluebunch wheatgrass and Sandberg bluegrass. The 
production of forage is limited by low rainfall and low 
natural fertility. If the rangeland is overgrazed, the 
proportion of preferred forage plants decreases and that 
of less preferred forage plants increases; therefore, 
livestock grazing should be managed so that the desired 
balance of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are low 
rainfall and the moderate hazard of soil blowing. The 
plants selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. 


80C—Ritzville silt loam, 7 to 12 percent slopes. 
This deep, well drained soil is on broad summits of hills. 
It formed in loess. Elevation is 900 to 1,900 feet. The 
average annual precipitation is 10 to 12 inches, the 
average annual air temperature is 50 to 53 degrees F, 
and the average frost-free period is 150 to 170 days. 

Typically, the surface layer is brown silt loam about 8 
inches thick. The subsoil is brown and pale brown silt 
loam about 22 inches thick. The substratum to a depth 
of 60 inches or more is pale brown silt loam. In some 
areas depth to basalt ranges from 40 to 60 inches. In 
some areas the surface layer is very fine sandy loam. 

Included in this unit are small areas of Mikkalo and 
Willis soils and Ritzville soils that have slopes of 2 to 7 
percent or 12 to 25 percent. Included areas make up 
about 20 percent of the total acreage. 

Permeability of this Ritzville soil is moderate. Available 
water capacity is about 11 to 14 inches. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is moderate. The hazard of soil 
blowing is moderate. 

Most areas of this unit are used for nonirrigated crops, 
mainly small grain. Among the other crops grown are 
irrigated corn for silage and grain, alfalfa hay, Irish 
potatoes, and small grain. Some areas are used as 
rangeland. 

This unit is suited to nonirrigated crops. It is limited by 
the moderate hazard of water erosion and the hazard of 
soil blowing. Because precipitation is not sufficient for 
annual cropping, a cropping system that includes small 
grain and summer fallow is most suitable. 
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The main needs in cropland management are to 
protect the soil from water erosion and soil blowing and 
to conserve soil moisture for plant growth. 

Erosion is reduced if fall grain is seeded early, stubble- 
mulch tillage is used, terraces are constructed, and 
tillage and seeding are on the contour or across the 
slope. Also, waterways should be shaped and seeded to 
perennial grass. Terraces reduce gully erosion and 
conserve soil moisture. Maintaining crop residue on or 
near the surface reduces runoff, reduces soil blowing, 
and helps to maintain soil tith and organic matter 
content. 

Limiting tillage for seedbed preparation and weed 
control conserves moisture and reduces the 
susceptibility of the soil to blowing. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling or subsoiling 
can be used to break up the pan. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

To reduce erosion and increase conservation of soil 
moisture on this unit, reduce the distance between 
terraces and leave more residue on the surface. 

Crops respond to nitrogen and phosphorous fertilizer. 

If this unit is used for irrigated crops, the main 
limitations are the availability of irrigation water, slope, 
and the moderate hazards of soil blowing and water 
erosion. 

Sprinkler and drip irrigation are the most suitable 
methods of applying water. Center pivot systems 
commonly are used. Use of these systems permits the 
even, controlled application of water, reduces runoff, and 
minimizes the risk of erosion. To avoid overirrigating, 
leaching of plant nutrients, and increasing the risk of 
water erosion, applications of irrigation water should be 
adjusted to the available water capacity, the water intake 
rate, and the crop needs. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes 4 or 5 years of alfalfa hay 
and 3 or 4 years of small grain, corn, or potatoes. 

Other practices that reduce the hazard of soil blowing 
are planting windbreaks, growing winter cover crops, 
stripcropping in nonirrigated areas, keeping the soil 
rough and cloddy when it is not protected by plant cover, 
using minimum tillage, properly timing irrigation, and 
cultivating, planting, and conducting tillage and other 
farming operations at right angle to the prevailing wind. 
Blowout areas can be treated by disking in straw and 
seeding adapted grasses. If irrigation is used, most 
climatically adapted trees and shrubs can be grown for 
windbreaks. Among the trees and shrubs that are 
suitable are green ash, Austrian pine, and Siberian 
peashrub. 
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The potential plant community on this unit is mainly 
bluebunch wheatgrass and Sandberg bluegrass. The 
production of forage is limited by low rainfall and low 
natural fertility. If the rangeland is overgrazed, the 
proportion of preferred forage plants decreases and that 
of less preferred forage plants increases; therefore, 
livestock grazing should be managed so that the desired 
balance of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are low 
rainfall and the moderate hazard of soil blowing. The 
plants selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. 


80D—Ritzville silt loam, 12 to 25 percent slopes. 
This deep, well drained soil is on hillslopes. It formed in 
loess. Elevation is 900 to 1,900 feet. The average annual 
precipitation is 10 to 12 inches, the average annual air 
temperature is 50 to 53 degrees F, and the average 
frost-free period is 150 to 170 days. 

Typically, the surface layer is brown silt loam about 8 
inches thick. The subsoil is brown and pale brown silt 
loam about 22 inches thick. The substratum to a depth 
of 60 inches or more is pale brown silt loam. In some 
areas depth to basalt ranges from 40 to 60 inches. In 
some areas the surface layer is very fine sandy loam. 

Included in this unit are small areas of Mikkalo and 
Willis soils and Ritzville soils that have slopes of 2 to 12 
percent or 25 to 40 percent. Included areas make up 
about 25 percent of the total acreage. 

Permeability of this Ritzville soil is moderate. Available 
water capacity is about 11 to 14 inches. Effective rooting 
depth is 60 inches or more. Runoff is rapid, and the 
hazard of water erosion is high. The hazard of soil 
blowing is moderate. 

Most areas of this unit are used for nonirrigated crops, 
mainly small grain. Some areas are used as rangeland. 

This unit is suited to nonirrigated crops. It is limited by 
the high hazard of water erosion and the hazard of soil 
blowing. Because precipitation is not sufficient for annual 
cropping, a cropping system that includes small grain 
and summer fallow is most suitable. 

The main needs in cropland management are to 
protect the soil from water erosion and soil blowing and 
to conserve soil moisture for plant growth. 
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Erosion is reduced if fall grain is seeded early, stubble- 
mulch tillage is used, and tillage and seeding are on the 
contour or across the slope. Also, waterways should be 
shaped and seeded to perennial grass. Maintaining crop 
residue on or near the surface reduces runoff, reduces 
soil blowing, and helps to maintain soil tith and organic 
matter content. 

Limiting tillage for seedbed preparation and weed 
control conserves moisture and reduces the 
susceptibility of the soil to blowing. A tillage pan forms 
easily if the soil is tilled when wet. Chiseling or subsoiling 
can be used to break up the pan. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

To reduce erosion and increase conservation of soil 
moisture on this unit, leave more residue on the surface. 
Crops respond to nitrogen, phosphorous, and sulfur 

fertilizer. 

Practices that can be used to reduce soil blowing are 
establishing windbreaks, growing winter cover crops, 
using minimum tillage, stripcropping, keeping the soil 
rough and cloddy when it is not protected by plant cover, 
and conducting tillage and other farming operations at 
right angle to the prevailing wind. Blowout areas can be 
treated by disking in straw and seeding adapted grasses. 
If irrigation is used, most climatically adapted trees and 
shrubs can be grown for windbreaks. These include 
Scotch pine, Rocky Mountain juniper, and Peking 
cotoneaster. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass and Sandberg bluegrass. The 
production of forage is limited by low rainfall and low 
natural fertility. If the rangeland is overgrazed, the 
proportion of preferred forage plants decreases and that 
of less preferred forage plants increases; therefore, 
livestock grazing should be managed so that the desired 
balance of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are 
slope, low rainfall, and the moderate hazard of soil 
blowing. The plants selected for seeding should meet 
the seasonal requirements of livestock or wildlife, or 
both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. 
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81E—Ritzville silt loam, 25 to 40 percent north 
slopes. This deep, well drained soil is on hillslopes. It 
formed in loess. Elevation is 900 to 1,900 feet. The 
average annual precipitation is 10 to 12 inches, the 
average annual air temperature is 50 to 53 degrees F, 
and the average frost-free period is 150 to 170 days. 

Typically, the surface layer is brown silt loam about 8 
inches thick. The subsoil is brown and pale brown silt 
loam about 22 inches thick. The substratum to a depth 
of 60 inches or more is pale brown silt loam. In some 
areas depth to basalt ranges from 40 to 60 inches. In 
some areas the surface layer is very fine sandy loam or 
fine sandy loam. 

Included in this unit are small areas of Mikkalo soils, 
Rock outcrop, and pockets of volcanic ash. Also 
included are small areas of Ritzville soils that have 
slopes of 12 to 25 percent or 40 to 70 percent. Included 
areas make up about 25 percent of the total acreage. 

Permeability of this Ritzville soil is moderate. Available 
water capacity is about 11 to 14 inches. Effective rooting 
depth is 60 inches or more. Runoff is rapid, and the 
hazard of water erosion is high. The hazard of soil 
blowing is moderate. 

This unit is used as rangeland and wildlife habitat. 
The potential plant community on this unit is mainly 
Idaho fescue and bluebunch wheatgrass. The production 
of forage is limited by low rainfall and low natural fertility. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are 
slope, low rainfall, and the moderate hazard of soil 
blowing. The plants selected for seeding should meet 
the seasonal requirements of livestock or wildlife, or 
both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. Use of mechanical treatment practices may be 
limited in the steeper parts of this unit. 


82E—Ritzville silt loam, 25 to 40 percent south 
slopes. This deep, well drained soil is on hillslopes. It 
formed in loess. Elevation is 900 to 1,900 feet. The 
average annual precipitation is 10 to 12 inches, the 
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average annual air temperature is 50 to 53 degrees F, 
and the average frost-free period is 150 to 170 days. 

Typically, the surface layer is brown silt loam about 8 
inches thick. The subsoil is brown and pale brown silt 
loam about 22 inches thick. The substratum to a depth 
of 60 inches or more is pale brown silt loam. In some 
areas depth to basalt ranges from 40 to 60 inches. In 
some areas the surface layer is very fine sandy loam. 

Included in this unit are small areas of Lickskillet and 
Mikkalo soils and Rock outcrop. Also included are small 
areas of Ritzville soils that have slopes of 12 to 25 
percent or 40 to 70 percent. Included areas make up 
about 25 percent of the total acreage. 

Permeability of this Ritzville soil is moderate. Available 
water capacity is about 11 to 14 inches. Effective rooting 
depth is 60 inches or more. Runoff is rapid, and the 
hazard of water erosion is high. The hazard of soil 
blowing is moderate. 

This unit is used as rangeland and wildlife habitat. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass and Sandberg bluegrass. The 
production of forage is limited by low rainfall and low 
natural fertility. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are 
slope, low rainfall, and the moderate hazard of soil 
blowing. The plants selected for seeding should meet 
m seasonal requirements of livestock or wildlife, or 

oth. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. Use of mechanical treatment practices may be 
limited in the steeper parts of this unit. 


83C—Ritzville-Rock outcrop complex, 0 to 25 
percent slopes. This map unit is on strath terraces of 
the Columbia River. Elevation is 900 to 1,100 feet. The 
average annual precipitation is 9 to 10 inches, the 
average annual air temperature is 52 to 53 degrees F, 
and the average frost-free period is 160 to 170 days. 

This unit is 75 percent Ritzville very fine sandy loam 
and 15 percent Rock outcrop. The percentage varies 
from one area to another. The components of this unit 
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are so intricately intermingled that it was not practical to 
map them separately at the scale used. 

Included in this unit are small areas of Mikkalo and 
Starbuck soils. Also included are small areas of Rock 
outcrop and Ritzville soils that have slopes of more than 
25 percent. Included areas make up about 10 percent of 
the total acreage. 

The Ritzville soil is deep and well drained. It formed in 
loess. Typically, the surface layer is brown very fine 
sandy loam about 8 inches thick. The subsoil is brown 
and pale brown very fine sandy loam and silt loam about 
22 inches thick. The substratum to a depth of 60 inches 
or more is pale brown silt loam. In some areas bedrock 
is at a depth of 40 to 60 inches. 

Permeability of this Ritzville soil is moderate. Available 
water capacity is about 10 to 13 inches. Effective rooting 
depth is 60 inches or more. Runoff is rapid, and the 
hazard of water erosion is high. The hazard of soil 
blowing is moderate. 

Rock outcrop consists of areas of exposed basalt. 

This unit is used as rangeland and wildlife habitat. 

The potential plant community on this unit is mainly 
needleandthread, bluebunch wheatgrass, and Sandberg 
bluegrass. The production of forage is limited by low 
rainfall and low natural fertility. If the rangeland is 
overgrazed, the proportion of preferred forage plants 
decreases and that of less preferred forage plants 
increases; therefore, livestock grazing should be 
managed so that the desired balance of preferred 
species is maintained in the plant community. Grazing 
should be delayed until the more desirable forage plants 
have achieved sufficient growth to withstand grazing 
pressure. The risk of soil blowing increases significantly 
if this unit is overgrazed. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. Slope and the areas of Rock outcrop are 
the main limitations. The plants selected for seeding 
should meet the seasonal requirements of livestock or 
wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. 

Steepness of slope and the areas of Rock outcrop 
limit access by livestock and promote overgrazing of the 
more readily accessible areas. Trails or walkways can be 
constructed in some places to encourage livestock to 
graze in areas where access is limited. 


84—Riverwash. This map unit is on flood plains. It 
occurs as irregular strips along the Umatilla River and 
other drainageways (fig. 6). It formed in mixed alluvium. 
Slope is 0 to 3 percent. Riverwash supports little if any 
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vegetation. Elevation is 250 to 2,500 feet. The average Most areas of Riverwash are very cobbly sand, 
annual precipitation is 8 to 25 inches, the average extremely cobbly sand, or extremely gravelly sand to a 
annual air temperature is 45 to 54 degrees F, and the depth of 60 inches or more. 


average frost-free period is 100 to 190 days. 
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Figure 6.—Nearly barren area of Riverwash in foreground. Xerofluvents, in center, support a wide variety of plants. 


Umatilla County Area, Oregon 


Included in this unit are small areas of Freewater, 
Veazie, and Yakima soils and Xerofluvents. The 
percentage varies from one area to another. 

Permeability of Riverwash is rapid. Available water 
capacity is low. Runoff is slow, and the hazard of water 
erosion is slight. The areas of Riverwash are subject to 
flooding during prolonged, high-intensity storms. 
Channeling and deposition are common along 
streambanks. 

Most areas of this unit are used for wildlife habitat. A 
few areas are used as a source of sand and gravel. 


85F—Rock outcrop-Xeric Torriorthents complex, 
10 to 70 percent slopes. This map unit is on terrace 
scarps and foot slopes. Elevation is 300 to 1,200 feet. 
The average annual precipitation is 8 to 10 inches, the 
average annual air temperature is 52 to 54 degrees F, 
and the average frost-free period is 160 to 190 days. 

This unit is about 50 percent Rock outcrop and 25 
percent Xeric Torriorthents. The percentage varies from 
one area to another. 

Included in this unit are small areas of Quinton, 
Quincy, Starbuck, and Winchester soils. Included areas 
make up about 25 percent of the total acreage. 

Rock outcrop consists of areas of exposed basalt. 

The Xeric Torriorthents are moderately deep to deep 
and are somewhat excessively drained to well drained. 
These soils formed in mixed eolian sand and colluvium. 
The surface layer ranges from fine sandy loam to silt 
loam. The substratum ranges from fine sandy loam to 
loamy fine sand and has 10 to 80 percent rock 
fragments. Depth to bedrock ranges from 20 inches to 
more than 60 inches. 

Permeability and available water capacity of the Xeric 
Torriorthents are variable. Effective rooting depth is 20 
inches to more than 60 inches. Runoff is rapid, and the 
hazard of water erosion is high. The hazard of soil 
blowing is high. 

Most areas of this unit are used as rangeland and 
wildlife habitat. A few areas are used for recreational 
development. 

The potential plant community on this unit varies; 
however, plants that may occur in the community include 
needleandthread, bluebunch wheatgrass, antelope 
bitterbrush, and Sandberg bluegrass. The production of 
forage is limited by the low rainfall and low natural 
fertility. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. Because 
the soil in this unit is susceptible to displacement when 
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dry, grazing should be done when the soil is moist to 
reduce soil blowing and damage to forage plants. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. In general, winter is the 
best season for grazing on this unit. Brush management 
improves deteriorated areas of range that are producing 
more woody shrubs than were present in the potential 
plant community. Areas where brush is managed by 
prescribed burning or by chemical or mechanical 
methods may be subject to a greater risk of erosion. Use 
of mechanical treatment practices may not be practical 
in the steeper areas of this unit. 

Rangeland seeding is a suitable practice in the less 
sloping areas of this unit if the range vegetation is in 
poor condition. The main limitations for seeding are the 
low rainfall, steepness of slope, and the hazard of soil 
blowing. The plants selected for seeding should meet 
the seasonal requirements of livestock or wildlife, or 
both. 

Slope limits access by livestock and results in 
overgrazing of the less sloping areas. Trails or walkways 
can be constructed in some places to encourage 
livestock to graze in areas where access is limited. 

If this unit is used for recreational development, the 
main limitations are the large amount of Rock outcrop, 
the hazard of soil blowing, and slope. 

When developing this unit for recreational purposes, 
areas of excessive slope and Rock outcrop should be 
avoided unless they are features to be highlighted in the 
development. 

Soil blowing can be reduced by maintaining plant 
cover and by using windbreaks. If irrigation is used, most 
climatically adapted trees and shrubs can be grown. 
Among the trees that are suitable for planting are 
Lombardy poplar and green ash. Among the shrubs are 
lilac. 

Excavation for structures and access roads in places 
exposes material that is highly susceptible to soil 
blowing. Revegetating disturbed areas around 
construction sites as soon as feasible help to control soil 
blowing. 

Plant cover can be established and maintained 
through proper fertilizing, seeding, mulching, and shaping 
of the slopes. In summer, irrigation is needed for lawn 
grasses, shrubs, vines, shade trees, and ornamental 
trees. 


86D—Rockly very cobbly loam, 2 to 20 percent 
slopes. This very shallow, well drained soil is on ridges 
in the foothills of the Blue Mountains. It formed in 
residuum mixed with loess. Elevation is 1,700 to 4,500 
feet. The average annual precipitation is 16 to 30 inches, 
the average annual air temperature is 45 to 49 degrees 
F, and the average frost-free period is 100 to 120 days. 

Typically, the surface layer is brown very cobbly loam 
about 2 inches thick. The subsoil is brown very cobbly 
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loam about 4 inches thick. Basalt is at a depth of 6 
inches. Depth to basalt ranges from 5 to 12 inches. In 
some areas the surface layer is stony. 

Included in this unit are small areas of Gurdane, 
Gwinly, and Waha soils. Also included are small areas of 
Rockly soils that have slopes of 20 to 30 percent. 
Included areas make up about 30 percent of the total 
acreage. 

Permeability of this Rockly soil is moderately slow. 
Available water capacity is about 0.5 inch to 1.5 inches. 
Effective rooting depth is 5 to 12 inches. Runoff is 
medium, and the hazard of water erosion is high. 

This unit is used as rangeland and wildlife habitat. 

The potential plant community on this unit is mainly 
Sandberg bluegrass and bluebunch wheatgrass. Stiff 
sagebrush is in some areas. The production of forage is 
limited by the high content of rock fragments in the soil 
and the very shallow depth to bedrock. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, and a planned 
grazing system. Use of mechanical treatment practices 
generally is not practical because of the very shallow 
depth to bedrock and the high content of rock fragments 
in the soil. 


87B—Sagehill fine sandy loam, 2 to 5 percent 
slopes. This deep, well drained soil is on strath terraces 
of the Columbia River. It formed in eolian sand over 
lacustrine sediment. Elevation is 500 to 1,100 feet. The 
average annual precipitation is 8 to 10 inches, the 
average annual air temperature is 52 to 54 degrees F, 
and the average frost-free period is 160 to 190 days. 

Typically, the surface layer is pale brown fine sandy 
loam about 8 inches thick. The subsoil is pale brown fine 
sandy loam about 12 inches thick. The upper 7 inches of 
the substratum is light brownish gray very fine sandy 
loam, and the lower part to a depth of 60 inches or more 
is light brownish gray silt loam. Depth to lacustrine 
sediment ranges from 20 to 40 inches. In some areas 
the surface layer is very fine sandy loam. 

Included in this unit are small areas of Adkins, Quincy, 
and Taunton soils. Also included are small areas of 
Sagehill soils that have slopes of 5 to 12 percent. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of this Sagehill soil is moderately rapid to 
a depth of 27 inches and moderate below this depth. 
Available water capacity is about 10.5 to 12.0 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
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slow, and the hazard of water erosion is slight. The 
hazard of soil blowing is moderate. 

Most areas of this unit are used for irrigated crops 
such as alfalfa hay, Irish potatoes, small grain, and corn 
for grain and silage. Among the other crops grown is 
nonirrigated small grain. Some areas are used for 
pasture, rangeland, and wildlife habitat. 

This unit is suited to irrigated crops. It is limited mainly 
by low natural fertility, the moderate hazard of soil 
blowing, and the moderate permeability of the 
substratum. 

Sprinkler and drip irrigation are suitable methods of 
applying water. Center pivot irrigation systems are most 
commonly used. Use of these systems permits the even, 
controlled application of water, reduces runoff, and 
minimizes the risk of erosion. Furrow, border, 
corrugation, and sprinkler irrigation systems are suited to 
this unit. If furrow or corrugation irrigation is used, water 
should be applied at frequent intervals and runs should 
be short. To avoid overirrigating and developing a 
perched water table, applications of irrigation water 
should be adjusted to the available water capacity, the 
water intake rate, and the crop needs. Because the soil 
in this unit is droughty, applications of irrigation water 
should be light and frequent. Use of pipe, ditch lining, or 
drop structures in irrigation ditches facilitates irrigation 
and reduces ditch erosion. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes 4 or 5 years of alfalfa hay 
and 3 or 4 years of small grain, corn, or potatoes. 
Maintaining crop residue on or near the surface reduces 
runoff, reduces soil blowing, and helps to maintain soil 
tilth. 

Practices that can be used to reduce soil blowing are 
establishing windbreaks, growing winter cover crops, 
using minimum tillage, properly timing irrigation, keeping 
the soil rough and cloddy when it is not protected by 
plant cover, and conducting tillage and other farming 
operations at right angle to the prevailing wind. Blowout 
areas can be treated by disking in straw and seeding 
adapted grasses. If irrigation is used, most climatically 
adapted trees and shrubs can be grown for windbreaks. 
Among the trees and shrubs that are suitable are 
Lombardy poplar, Rocky Mountain juniper, and lilac. 

If this unit is used for nonirrigated crops, the main 
limitations are the moderate hazard of soil blowing and 
low rainfall. Because precipitation is not sufficient for 
annual cropping, a cropping system that includes small 
grain and summer fallow is most suitable. 

Leaving crop residue on or near the surface helps to 
conserve moisture, maintain tilth, and control soil 
blowing. Other practices that can be used to control soil 
blowing and conserve moisture include seeding early in 
fall, performing minimum tillage, and stripcropping. 


Umatilla County Area, Oregon 


If this unit is used for pasture, proper stocking rates 
and pasture rotation help to keep the pasture in good 
condition. Grazing when the soil is too moist or too dry 
may result in compaction of the surface layer, poor tilth, 
or excessive erosion. 

Border, corrugation, and sprinkler irrigation systems 
are suited to this unit. Water should be applied in 
amounts large enough to wet the root zone but small 
enough to minimize the leaching of plant nutrients. 

The potential plant community on this unit is mainly 
needleandthread, bluebunch wheatgrass, and Sandberg 
bluegrass. The production of forage is limited by low 
rainfall and low natural fertility. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. Because 
the soil in this unit is susceptible to displacement when 
dry, grazing should be done when the soil is moist to 
reduce soil blowing and damage to forage plants. In 
general, winter is the best season for grazing. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are the 
moderate hazard of soil blowing and low rainfall. The 
plants selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Brush management 
improves deteriorated areas of rangeland that are 
producing more woody shrubs than were present in the 
potential plant community. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. 

Population growth has resulted in increased 
construction of homes on this unit. The main limitations 
are low rainfall, the moderate hazard of soil blowing, and 
the moderate permeability of the substratum. 

Excavation for houses and access roads in places 
exposes material that is highly susceptible to soil 
blowing. Revegetating disturbed areas around 
construction sites as soon as feasible helps to control 
soil blowing. 

The moderate permeability of the substratum 
increases the possibility of failure of septic tank 
absorption fields. 

In summer, irrigation is needed for lawn grasses, 
shrubs, vines, shade trees, and ornamental trees. It is 
difficult to establish plants in areas where the surface 
layer has been removed, exposing the substratum. 
Mulching and fertilizing cut areas help to establish 
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plants. Topsoil can be stockpiled and used to reclaim 
areas disturbed during construction. 


87C—Sagehill fine sandy loam, 5 to 12 percent 
slopes. This deep, well drained soil is on strath terraces 
of the Columbia River. It formed in eolian sand deposited 
over lacustrine sediment. Elevation is 500 to 1,100 feet. 
The average annual precipitation is 8 to 10 inches, the 
average annual air temperature is 52 to 54 degrees F, 
and the average frost-free period is 160 to 190 days. 

Typically, the surface layer is pale brown fine sandy 
loam about 8 inches thick. The subsoil is pale brown fine 
sandy loam about 12 inches thick. The upper 7 inches of 
the substratum is light brownish gray very fine sandy 
loam, and the lower part to a depth of 60 inches or more 
is light brownish gray silt loam. Depth to lacustrine 
sediment ranges from 20 to 40 inches. In some areas 
the surface layer is very fine sandy loam. 

Included in this unit are small areas of Adkins, Quincy, 
and Taunton soils. Also included are small areas of 
Sagehill soils that have slopes of 2 to 5 percent or 12 to 
20 percent. Included areas make up about 15 percent of 
the total acreage. 

Permeability of this Sagehill soil is moderately rapid to 
a depth of 27 inches and moderate below this depth. 
Available water capacity is about 10.5 to 12.0 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is moderate. 

Most areas of this unit are used for irrigated crops 
such as alfalfa hay, Irish potatoes, small grain, and corn 
for grain and silage. Among the other crops grown is 
nonirrigated small grain. Some areas are used for 
pasture, rangeland, and wildlife habitat. 

This unit is suited to irrigated crops. It is limited mainly 
by low natural fertility, the moderate hazard of soil 
blowing, slope, and the moderate permeability of the 
substratum. 

Because of slope, sprinkler or drip irrigation is best 
suited to this unit. Center pivot irrigation systems are 
most commonly used. Use of these systems permits the 
even, controlled application of water, reduces runoff, and 
minimizes the risk of erosion. To avoid overirrigating and 
developing a perched water table, applications of 
irrigation water should be adjusted to the available water 
capacity, the water intake rate, and the crop needs. 
Because the soil in this unit is droughty, applications of 
irrigation water should be light and frequent. Use of pipe, 
ditch lining, or drop structures in irrigation ditches 
facilitates irrigation and reduces ditch erosion. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes 4 or 5 years of alfalfa hay 
and 3 or 4 years of small grain, corn, or potatoes. 
Maintaining crop residue on or near the surface reduces 
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runoff, reduces soil blowing, and helps to maintain soil 
tilth. 

Practices that can be used to reduce soil blowing are 
establishing windbreaks, growing winter cover crops, 
using minimum tillage, properly timing irrigation, keeping 
the soil rough and cloddy when it is not protected by 
plant cover, and conducting tillage and other farming 
operations at right angle to the prevailing wind. Blowout 
areas can be treated by disking in straw and seeding 
adapted grasses. If irrigation is used, most climatically 
adapted trees and shrubs can be grown for windbreaks. 
Among the trees and shrubs that are suitable are 
Lombardy poplar, Rocky Mountain juniper, and lilac. 

If this unit is used for nonirrigated crops, the main 
limitations are the moderate hazard of soil blowing and 
low rainfall. Because precipitation is not sufficient for 
annual cropping, a cropping system that includes small 
grain and summer fallow is most suitable. 

Leaving crop residue on or near the surface helps to 
conserve moisture, maintain tilth, and control soil 
blowing. Other practices that can be used to control soil 
blowing and conserve moisture include seeding early in 
fall, performing minimum tillage, and stripcropping. 

If this unit is used for pasture, proper stocking rates 
and pasture rotation help to keep the pasture in good 
condition. Grazing when the soil is too moist or too dry 
may result in compaction of the surface layer, poor tilth, 
or excessive erosion. 

Because of slope, sprinkler irrigation systems are 
suited to this unit. Water should be applied in amounts 
large enough to wet the root zone but small enough to 
minimize the leaching of plant nutrients. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass, needleandthread, and Sandberg 
bluegrass. The production of forage is limited by low 
rainfall and low natural fertility. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. Because 
the soil in this unit is susceptible to displacement when 
dry, grazing should be done when the soil is moist to 
reduce soil blowing and damage to forage plants. In 
general, winter is the best season for grazing. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are the 
moderate hazard of soil blowing and low rainfall. The 
plants selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Brush management 
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improves deteriorated areas of rangeland that are 
producing more woody shrubs than were present in the 
potential plant community. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. 

Population growth has resulted in increased 
construction of homes on this unit. The main limitations 
are low rainfall, the moderate hazard of soil blowing, the 
moderate permeability of the substratum, and slope. 

Excavation for houses and access roads in places 
exposes material that is highly susceptible to soil 
blowing. Revegetating disturbed areas around 
construction sites as soon as feasible helps to control 
soil blowing. Erosion is a hazard in the steeper areas. 
Only the part of the site that is used for construction 
should be disturbed. 

The moderate permeability of the substratum 
increases the possibility of failure of septic tank 
absorption fields. Slope is a concern in installing septic 
tank absorption fields. Absorption lines should be 
installed on the contour. Effluent from septic tank 
absorption fields can surface in downslope areas and 
thus create a hazard to health. 

In summer, irrigation is needed for lawn grasses, 
shrubs, vines, shade trees, and ornamental trees. It is 
difficult to establish plants in areas where the surface 
layer has been removed, exposing the substratum. 
Mulching and fertilizing cut areas help to establish 
plants. Topsoil can be stockpiled and used to reclaim 
areas disturbed during construction. 


88B—Shano very fine sandy loam, 2 to 7 percent 
slopes. This deep, well drained soil is on terraces. It 
formed in loess deposited over lacustrine sediment. 
Elevation is 650 to 1,500 feet. The average annual 
precipitation is 8 to 10 inches, the average annual air 
temperature is 50 to 54 degrees F, and the average 
frost-free period is 150 to 170 days. 

Typically, the surface layer is grayish brown very fine 
sandy loam about 2 inches thick. The subsoil is pale 
brown coarse silt loam about 16 inches thick. The 
substratum to a depth of 60 inches or more is light gray 
and pale brown silt loam. In some areas depth to basalt 
or a hardpan ranges from 40 to 60 inches. In some 
areas the surface layer is silt loam. 

Included in this unit are small areas of Adkins, Burke, 
Quincy, and Sagehill soils. Also included are small areas 
of Shano soils that have slopes of 7 to 12 percent. 
Included areas make up about 20 percent of the total 
acreage. 

Permeability of this Shano soil is moderate. Available 
water capacity is about 10 to 13 inches. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is moderate. The hazard of soil 
blowing is moderate. 


Umatilla County Area, Oregon 


Most areas of this unit are used for nonirrigated crops, 
mainly small grain. Among the other crops grown are 
irrigated corn for silage and grain, alfalfa hay, Irish 
potatoes, and small grain. Some areas are used as 
rangeland. 

This unit is suited to nonirrigated crops. It is limited by 
the moderate hazards of water erosion and soil blowing. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes small grain 
and summer fallow is most suitable. 

The main needs in cropland management are to 
protect the soil from water erosion and soil blowing and 
to conserve soil moisture for plant growth. 

Erosion is reduced if fall grain is seeded early, stubble- 
mulch tillage is used, and tillage and seeding are on the 
contour or across the slope. Also, waterways should be 
shaped and seeded to perennial grass. Maintaining crop 
residue on or near the surface reduces runoff, reduces 
soil blowing, and helps to maintain soil tilth and organic 
matter content. 

Limiting tillage tor seedbed preparation and weed 
control conserves moisture and reduces the 
susceptibility of the soil to blowing. A tillage pan forms 
easily if the soil in this unit is tilled when wet. Chiseling 
or subsoiling can be used to break up the pan. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

This unit is suited to irrigated crops. It is limited mainly 
by the availability of irrigation water and the moderate 
hazards of soil blowing and water erosion. 

Sprinkler and drip irrigation are the most suitable 
methods of applying water. Center pivot systems 
commonly are used. Use of these systems permits the 
even, controlled application of water, reduces runoff, and 
minimizes the risk of erosion. To avoid overirrigating and 
leaching of plant nutrients or increasing the risk of water 
erosion, applications of irrigation water should be 
adjusted to the available water capacity, the water intake 
rate, and the crop needs. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes 4 or 5 years of alfalfa hay 
and 3 or 4 years of small grain, corn, or potatoes. 
Returning crop residue to the soil or regularly adding 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. 

Practices that can be used to reduce soil blowing are 
establishing windbreaks, growing winter cover crops, 
using minimum tillage, properly timing irrigation, keeping 
the soil rough and cloddy when it is not protected by 
plant cover, stripcropping in nonirrigated areas, and 
conducting tillage and other farming operations at right 
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angle to the prevailing wind. Blowout areas can be 
treated by disking in straw and seeding adapted grasses. 
If irrigation is used, most climatically adapted trees and 
shrubs can be grown for windbreaks. Among the trees 
and shrubs that are suitable are Lombardy poplar, Rocky 
Mountain juniper, and lilac. 

The potential plant community on this unit is mainly 
needleandthread, bluebunch wheatgrass, and Sandberg 
bluegrass. The production of forage is limited by low 
rainfall and low natural fertility. If the rangeland is 
overgrazed, the proportion of preferred forage plants 
decreases and that of less preferred forage plants 
increases; therefore, livestock grazing should be 
managed so that the desired balance of preferred 
species is maintained in the plant community. Grazing 
should be delayed until the more desirable forage plants 
have achieved sufficient growth to withstand grazing 
pressure. The risk of soil blowing increases significantly 
if this unit is overgrazed. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are low 
rainfall and the moderate hazard of soil blowing. The 
plants selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. 


88C—Shano very fine sandy loam, 7 to 12 percent 
slopes. This deep, well drained soil is on terraces. It 
formed in loess deposited over lacustrine sediment. 
Elevation is 650 to 1,500 feet. The average annual 
precipitation is 8 to 10 inches, the average annual air 
temperature is 50 to 54 degrees F, and the average 
frost-free period is 150 to 170 days. 

Typically, the surface layer is grayish brown very fine 
sandy loam about 2 inches thick. The subsoil is pale 
brown coarse silt loam about 16 inches thick. The 
substratum to a depth of 60 inches or more is light gray 
and pale brown silt loam. In some areas depth to basalt 
or a hardpan ranges from 40 to 60 inches. In some 
areas the surface layer is silt loam. 

Included in this unit are small areas of Adkins, Burke, 
Quincy, and Sagehill soils. Also included are small areas 
of Shano soils that have slopes of 2 to 7 percent or 12 
to 20 percent. Included areas make up about 25 percent 
of the total acreage. 

Permeability of this Shano soil is moderate. Available 
water capacity is about 10 to 13 inches. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is moderate. The hazard of soil 
blowing is moderate. 
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Most areas of this unit are used for nonirrigated crops, 
mainly smali grain. Among the other crops grown are 
irrigated corn for silage and grain, alfalfa hay, Irish 
potatoes, and small grain. Some areas are used as 
rangeland. 

This unit is suited to nonirrigated crops. It is limited by 
the moderate hazards of water erosion and soil blowing. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes small grain 
and summer fallow is most suitable. 

The main needs in cropland management are to 
protect the soil from water erosion and soil blowing and 
to conserve soil moisture for plant growth. 

Erosion is reduced if fall grain is seeded early, stubble- 
mulch tillage is used, and tillage and seeding are on the 
contour or across the slope. Also, waterways should be 
shaped and seeded to perennial grass. Maintaining crop 
residue on or near the surface reduces runoff, reduces 
soil blowing, and helps to maintain soil tiith and organic 
matter content. 

Limiting tillage for seedbed preparation and weed 
control conserves moisture and reduces the 
susceptibility of the soil to blowing. A tillage pan forms 
easily if this soil is tilled when wet. Chiseling or 
Subsoiling can be used to break up the pan. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

To reduce erosion and increase conservation of soil 
moisture, leave more residue on the surface. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

This unit is suited to irrigated crops. It is limited mainly 
by the availability of irrigation water and the moderate 
hazards of soil blowing and water erosion. 

Sprinkler and drip irrigation are the most suitable 
methods of applying water. Center pivot systems 
commonly are used. Use of these systems permits the 
even, controlled application of water, reduces runoff, and 
minimizes the risk of erosion. To avoid overirrigating and 
leaching of plant nutrients, applications of irrigation water 
should be adjusted to the available water capacity, the 
water intake rate, and the crop needs. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes 4 or 5 years of alfalfa hay 
and 3 or 4 years of small grain, corn, or potatoes. 
Returning crop residue to the soil or regularly adding 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. 

Practices that can be used to reduce soil blowing are 
establishing windbreaks, growing winter cover crops, 
using minimum tillage, properly timing irrigation, keeping 
the soil rough and cloddy when it is not protected by 
plant cover, stripcropping in nonirrigated areas, and 
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conducting tillage and other farming operations at right 
angle to the prevailing wind. Blowout areas can be 
treated by disking in straw and seeding adapted grasses. 
If irrigation is used, most climatically adapted trees and 
shrubs can be grown for windbreaks. Among the trees 
and shrubs that are suitable are Austrian pine, Rocky 
Mountain juniper, and Siberian peashrub. 

The potential plant community on this unit is mainly 
needieandthread, bluebunch wheatgrass, and Sandberg 
bluegrass. The production of forage is limited by low 
rainfall and low natural fertility. If the rangeland is 
overgrazed, the proportion of preferred forage plants 
decreases and that of less preferred forage plants 
increases; therefore, livestock grazing should be 
managed so that the desired balance of preferred 
species is maintained in the plant community. Grazing 
should be delayed until the more desirable forage plants 
have achieved sufficient growth to withstand grazing 
pressure. The risk of soil blowing increases significantly 
if this unit is overgrazed. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are low 
rainfall and the moderate hazard of soil blowing. The 
plants selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. 


88D—Shano very fine sandy loam, 12 to 25 
percent slopes. This deep, well drained soil is on 
terrace scarps. It formed in loess deposited over 
lacustrine sediment. Elevation is 650 to 1,500 feet. The 
average annual precipitation is 8 to 10 inches, the 
average annual air temperature is 50 to 54 degrees F, 
and the average frost-free period is 150 to 170 days. 

Typically, the surface layer is grayish brown very fine 
sandy loam about 2 inches thick. The subsoil is pale 
brown coarse silt loam about 16 inches thick. The 
substratum to a depth of 60 inches or more is light gray 
and pale brown silt loam. In some areas depth to basalt 
or a hardpan ranges from 40 to 60 inches. In some 
areas the surface layer is silt loam. 

Included in this unit are small areas of Adkins, Burke, 
Prosser, Quincy, and Sagehill soils. Also included are 
small areas of Shano soils that have slopes of 2 to 12 
percent or 25 to 40 percent. Included areas make up 
about 35 percent of the total acreage. 

Permeability of this Shano soil is moderate. Available 
water capacity is about 10 to 13 inches. Effective rooting 
depth is 60 inches or more. Runoff is rapid, and the 
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hazard of water erosion is high. The hazard of soil 
blowing is moderate. 

This unit is used mainly as rangeland and wildlife 
habitat. It is also used for nonirrigated small grain. 

The potential plant community on this unit is mainly 
needleandthread, bluebunch wheatgrass, and Sandberg 
bluegrass. The production of forage is limited by low 
rainfall and low natural fertility. If the rangeland is 
overgrazed, the proportion of preferred forage plants 
decreases and that of less preferred forage plants 
increases; therefore, livestock grazing should be 
managed so that the desired balance of preferred 
species is maintained in the plant community. Grazing 
should be delayed until the more desirable forage plants 
have achieved sufficient growth to withstand grazing 
pressure. The risk of soil blowing increases significantly 
if this unit is overgrazed. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are 
slope, low rainfall, and the moderate hazard of soil 
blowing. The plants selected for seeding should meet 
the seasonal requirements of livestock or wildlife, or 
both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. 

Because precipitation is not sufficient for annual 
cropping a cropping system that includes small grain and 
summer fallow is most suitable. 

This unit is suited to nonirrigated crops. It is limited by 
the high hazard of water erosion and the moderate 
hazard of soil blowing. The main needs in cropland 
management are to protect the soil from water erosion 
and soil blowing and to conserve soil moisture for plant 
growth. 

Erosion is reduced if fall grain is seeded early, stubble- 
mulch tillage is used, and tillage and seeding are on the 
contour or across the slope. Also, waterways should be 
shaped and seeded to perennial grass. Maintaining crop 
residue on or near the surface reduces runoff, reduces 
soil blowing, and helps to maintain soil tilth and organic 
matter content. 

Limiting tillage for seedbed preparation and weed 
control conserves moisture and reduces the 
susceptibility of the soil to blowing. A tillage pan forms 
easily if the soil in this unit is tilled when wet. Chiseling 
or subsoiling can be used to break up the pan. 

Other practices that can be used to reduce soil 
blowing are establishing windbreaks, growing winter 
cover crops, stripcropping where feasible, keeping the 
soil rough and cloddy when it is not protected by plant 
cover, and conducting tillage and other farming 
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operations at right angle to the prevailing wind. Blowout 
areas can be treated by disking in straw and seeding 
adapted grasses. If irrigation is used, most climaticaily 
adapted trees and shrubs can be grown for windbreaks. 
Among the trees and shrubs that are suitable are green 
ash, Scotch pine, and Peking cotoneaster. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

To reduce erosion and increase conservation of soil 
moisture on this unit, leave more crop residue on the 
surface. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 


89B—Shano silt loam, 2 to 7 percent slopes. This 
deep, well drained soil is on terraces. It formed in loess 
deposited over lacustrine sediment. Elevation is 650 to 
1,500 feet. The average annual precipitation is 8 to 10 
inches, the average annual air temperature is 50 to 54 
degrees F, and the average frost-free period is 150 to 
170 days. 

Typically, the surface layer is grayish brown coarse silt 
loam about 2 inches thick. The subsoil is pale brown 
coarse silt loam about 16 inches thick. The substratum 
to a depth of 60 inches or more is light gray and pale 
brown coarse silt loam. In some areas depth to basalt or 
a hardpan ranges from 40 to 60 inches. In some areas 
the surface layer is very fine sandy loam. 

Included in this unit are small areas of Adkins, Burke, 
Prosser, Quincy, and Sagehill soils. Also included are 
small areas of Shano soils that have slopes of 7 to 12 
percent. Included areas make up about 20 percent of the 
total acreage. 

Permeability of this Shano soil is moderate. Available 
water capacity is about 11 to 14 inches. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is moderate. The hazard of soil 
blowing is moderate. 

Most areas of this unit are used for nonirrigated crops, 
mainly small grain. Among the other crops grown are 
irrigated corn for silage and grain, alfalfa hay, Irish 
potatoes, and small grain. Some areas are used as 
rangeland. 

This unit is suited to nonirrigated crops. It is limited by 
the moderate hazard of water erosion and the hazard of 
soil blowing. Because precipitation is not sufficient for 
annual cropping, a cropping system that includes small 
grain and summer fallow is most suitable. 

The main needs in cropland management are to 
protect the soil from water erosion and soil blowing and 
to conserve soil moisture for plant growth. 

Erosion is reduced if fall grain is seeded early, stubble- 
mulch tillage is used, and tillage and seeding are on the 
contour or across the slope. Also, waterways should be 
shaped and seeded to perennial grass. Maintaining crop 
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residue on or near the surface reduces runoff, reduces 
soil blowing, and helps to maintain soil tilth and organic 
matter content. 

Limiting tillage for seedbed preparation and weed 
control conserves moisture and reduces the 
susceptibility of the soil to blowing. A tillage pan forms 
easily if the soil in this unit is tilled when wet. Chiseling 
or subsoiling can be used to break up the pan. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

This unit is suited to irrigated crops. It is limited mainly 
by the availability of irrigation water and the moderate 
hazards of soil blowing and water erosion. 

Sprinkler and drip irrigation are the most suitable 
methods of applying water. Center pivot systems 
commonly are used. Use of these systems permits the 
even, controlled application of water, reduces runoff, and 
minimizes the risk of erosion. To avoid overirrigating and 
leaching of plant nutrients or increasing the risk of water 
erosion, applications of irrigation water should be 
adjusted to the available water capacity, the water intake 
rate, and the crop needs. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes 4 or 5 years of alfalfa hay 
and 3 or 4 years of small grain, corn, or potatoes. 
Returning crop residue to the soil or regularly adding 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. 

Practices that can be used to reduce soil blowing are 
establishing windbreaks, growing winter cover crops, 
using minimum tillage, properly timing irrigation, keeping 
the soil rough and cloddy when it is not protected by 
plant cover, stripcropping in nonirrigated areas, and 
conducting tillage and other farming operations at right 
angle to the prevailing wind. Blowout areas can be 
treated by disking in straw and seeding adapted grasses. 
If irrigation is used, most climatically adapted trees and 
shrubs can be grown for windbreaks. Among the trees 
and shrubs that are suitable are Lombardy poplar, Rocky 
Mountain juniper, and lilac. 

The potential plant community on this unit is mainly 
needleandthread, bluebunch wheatgrass, and Sandberg 
bluegrass. The production of forage is limited by low 
rainfall and low natural fertility. If the rangeland is 
overgrazed, the proportion of preferred forage plants 
decreases and that of less preferred forage plants 
increases; therefore, livestock grazing should be 
managed so that the desired balance of preferred 
species is maintained in the plant community. Grazing 
should be delayed until the more desirable forage plants 
have achieved sufficient growth to withstand grazing 
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pressure. The risk of soil blowing increases significantly 
if this unit is overgrazed. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are low 
rainfall and the moderate hazard of soil blowing. The 
plants selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. 


89C—Shano silt loam, 7 to 12 percent slopes. This 
deep, well drained soil is on terraces. It formed in loess 
deposited over lacustrine sediment. Elevation is 650 to 
1,500 feet. The average annual precipitation is 8 to 10 
inches, the average annual air temperature is 50 to 54 
degrees F, and the average frost-free period is 150 to 
170 days. 

Typically, the surface layer is grayish brown coarse silt 
loam about 2 inches thick. The subsoil is pale brown 
coarse silt loam about 16 inches thick. The substratum 
to a depth of 60 inches or more is light gray and pale 
brown coarse silt loam. In some areas depth to basalt 
ranges from 40 to 60 inches. 

Included in this unit are small areas of Adkins, Burke, 
Prosser, Quincy, and Sagehill soils. Also included are 
small areas of Shano soils that have slopes of 2 to 7 
percent or 12 to 20 percent. Included areas make up 
about 20 percent of the total acreage. 

Permeability of this Shano soil is moderate. Available 
water capacity is about 11 to 14 inches. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is moderate. The hazard of soil 
blowing is moderate. 

Most areas of this unit are used for nonirrigated crops, 
mainly small grain. Among the other crops grown are 
irrigated corn for silage and grain, alfalfa hay, Irish 
potatoes, and small grain. Some areas are used as 
rangeland. 

This unit is suited to nonirrigated crops. It is limited by 
the moderate hazards of water erosion and soil blowing. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes small grain 
and summer fallow is most suitable. 

The main needs in cropland management are to 
protect the soil from water erosion and soil blowing and 
to conserve soil moisture for plant growth. 

Erosion is reduced if fall grain is seeded early, stubble- 
mulch tillage is used, and tillage and seeding are on the 
contour or across the slope. Also, waterways should be 
shaped and seeded to perennial grass. Maintaining crop 
residue on or near the surface reduces runoff, reduces 
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soil blowing, and helps to maintain soil tilth and organic 
matter content. 

Limiting tillage for seedbed preparation and weed 
control conserves moisture and reduces the 
susceptibility of the soil to blowing. A tillage pan forms 
easily if the soil in this unit is tilled when wet. Chiseling 
or subsoiling can be used to break up the pan. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. To reduce erosion and 
increase conservation of soil moisture, leave more 
residue on the surface. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

If this unit is used for irrigated crops, the main 
limitations are the availability of irrigation water, slope, 
and the moderate hazard of soil blowing. 

Sprinkler and drip irrigation are the most suitable 
methods of applying water. Center pivot systems 
commonly are used. Use of these systems permits the 
even, controlled application of water, reduces runoff, and 
minimizes the risk of erosion. To avoid overirrigating and 
increasing the risk of water erosion, applications of 
irrigation water should be adjusted to the available water 
capacity, the water intake rate, and the crop needs. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes 4 or 5 years of alfalfa hay 
and 3 or 4 years of small grain, corn, or potatoes. 
Returning crop residue to the soil or regularly adding 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. 

Practices that can be used to reduce soil blowing are 
planting windbreaks, growing winter cover crops, using 
minimum tillage, properly timing irrigation, stripcropping in 
nonirrigated areas, keeping the soil rough and cloddy 
when it is not protected by plant cover, and cultivating, 
planting, and conducting tillage and other farming 
operations at right angle to the prevailing wind. Blowout 
areas can be treated by disking in straw and seeding 
adapted grasses. If irrigation is used, most climatically 
adapted trees and shrubs can be grown for windbreaks. 
Among the trees and shrubs that are suitable are 
Austrian pine, Rocky Mountain juniper, and Siberian 
peashrub. 

The potential plant community on this unit is mainly 
needleandthread, bluebunch wheatgrass, and Sandberg 
bluegrass. The production of forage is limited by low 
rainfall and low natural fertility. If the rangeland is 
overgrazed, the proportion of preferred forage plants 
decreases and that of less preferred forage plants 
increases; therefore, livestock grazing should be 
managed so that the desired balance of preferred 
species is maintained in the plant community. Grazing 
should be delayed until the more desirable forage plants 
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have achieved sufficient growth to withstand grazing 
pressure. The risk of soil blowing increases significantly 
if this unit is overgrazed. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are low 
rainfall and the moderate hazard of soil blowing. The 
plants selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. 


89D—Shano silt loam, 12 to 25 percent slopes. This 
deep, well drained soil is on terrace scarps. It formed in 
loess deposited over lacustrine sediment. Elevation is 
650 to 1,500 feet. The average annual precipitation is 8 
to 10 inches, the average annual air temperature is 50 to 
54 degrees F, and the average frost-free period is 150 to 
170 days. 

Typically, the surface layer is grayish brown coarse silt 
loam about 2 inches thick. The subsoil is pale brown 
coarse silt loam about 16 inches thick. The substratum 
to a depth of 60 inches or more is light gray and pale 
brown coarse silt loam. in some areas depth to basalt 
ranges from 40 to 60 inches. In some areas the surface 
layer is very fine sandy loam. 

Included in this unit are small areas of Adkins, Burke, 
Prosser, Quincy, and Sagehill soils. Also included are 
small areas of Shano soils that have slopes of 2 to 12 
percent or 25 to 40 percent. Included areas make up 
about 30 percent of the total acreage. 

Permeability of this Shano soil is moderate. Available 
water capacity is about 11 to 14 inches. Effective rooting 
depth is 60 inches or more. Runoff is rapid, and the 
hazard of water erosion is high. The hazard of soil 
blowing is moderate. 

Most areas of this unit are used for nonirrigated crops, 
mainly small grain. Some areas are used as rangeland. 

This unit is suited to nonirrigated crops. It is limited by 
the high hazard of water erosion and the moderate 
hazard of soil blowing. Because precipitation is not 
sufficient for annual cropping, a cropping system that 
includes small grain and summer fallow is most suitable. 

The main needs in cropland management are to 
protect the soil from water erosion and soil blowing and 
to conserve soil moisture for plant growth. 

Erosion is reduced if fall grain is seeded early, stubble- 
mulch tillage is used, and tillage and seeding are on the 
contour or across the slope. Also, waterways should be 
shaped and seeded to perennial grass. Maintaining crop 
residue on or near the surface reduces runoff, reduces 
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soil blowing, and helps to maintain soil tilth and organic 
matter content. 

Limiting tillage for seedbed preparation and weed 
control conserves moisture and reduces the 
susceptibility of the soil to blowing. Other practices that 
can be used to reduce soil blowing are planting 
windbreaks, stripcropping, using minimum tillage, keeping 
the soil rough and cloddy when it is not protected by 
plant cover, and conducting tillage and other farming 
operations at right angle to the prevailing wind. Blowout 
areas can be treated by disking in straw and seeding 
adapted grasses. If irrigation is used, most climatically 
adapted trees and shrubs can be grown for windbreaks. 
These include green ash, Scotch pine, and Peking 
cotoneaster. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

To reduce erosion and increase conservation of soil 
moisture, leave more residue on the surface. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass, needleandthread, and Sandberg 
bluegrass. The production of forage is limited by low 
rainfall and low natural fertility. If the rangeland is 
overgrazed, the proportion of preferred forage plants 
decreases and that of less preferred forage piants 
increases; therefore, livestock grazing should be 
managed so that the desired balance of preferred 
species is maintained in the plant community. Grazing 
should be delayed until the more desirable forage plants 
have achieved sufficient growth to withstand grazing 
pressure. The risk of soil blowing increases significantly 
if this unit is overgrazed. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are 
slope, low rainfall, and the moderate hazard of soil 
blowing. The plants selected for seeding should meet 
the seasonal requirements of livestock or wildlife, or 
both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. 


89E—Shano silt loam, 25 to 40 percent slopes. This 
deep, well drained soil is on terrace scarps. It formed in 
loess deposited over lacustrine sediment. Slopes 
generally are south- and west-facing. Elevation is 650 to 
1,500 feet. The average annual precipitation is 8 to 10 
inches, the average annual air temperature is 50 to 54 
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degrees F, and the average frost-free period is 150 to 
170 days. 

Typically, the surface layer is grayish brown coarse silt 
loam about 2 inches thick. The subsoil is pale brown 
coarse silt loam about 16 inches thick. The substratum 
to a depth of 60 inches or more is light gray and pale 
brown coarse silt loam. In some areas depth to basalt 
ranges from 40 to 60 inches. In some areas the surface 
layer is very fine sandy loam. 

Included in this unit are small areas of Burke and 
Prosser soils and soils that are less than 20 inches deep 
to basalt. Also included are small areas of Rock outcrop 
and Shano soils that have slopes of 12 to 25 percent or 
40 to 60 percent. Included areas make up about 25 
percent of the total acreage. 

Permeability of this Shano soil is moderate. Available 
water capacity is about 11 to 14 inches. Effective rooting 
depth is 60 inches or more. Runoff is rapid, and the 
hazard of water erosion is high. The hazard of soil 
blowing is moderate. 

Most areas of this unit are used as rangeland. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass, needleandthread, and Sandberg 
bluegrass. The production of forage is limited by low 
rainfall and low natural fertility. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are 
slope, low rainfall, and the moderate hazard of soil 
blowing. The plants selected for seeding should meet 
the seasonal requirements of livestock or wildlife, or 
both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemica! or mechanical treatment. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. Use of mechanical treatment practices may be 
limited in the steeper parts of this unit. 


90A—Silvies-Winom complex, 0 to 3 percent 
slopes. This map unit is on basin floors (fig. 7). Elevation 
is 3,300 to 4,300 feet. The average annual precipitation 
is 20 to 25 inches, the average annual air temperature is 
40 to 45 degrees F, and the average frost-free period is 
20 to 90 days. 
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Figure 7. 一 Typical area of Silvies-Winom complex, 0 to 3 percent slopes. Bridgecreek soils on old terraces in background. 


This unit is 35 percent Silvies silt loam and 30 percent 
Winom silty clay loam. The percentage varies from one 
area to another. 

Included in this unit are small areas of Bridgecreek 
and Hankins soils. Also included are areas of soils that 
have less than 35 percent clay and are well drained. 
Included areas make up about 35 percent of the total 
acreage. 

The Silvies soil is deep and poorly drained. It formed 
in old alluvium derived dominantly from lacustrine 
sediment, volcanic ash, and loess. Typically, the upper 
part of the surface layer is black silt loam about 15 
inches thick and the lower part is black silty clay loam 10 
inches thick. The next layer is dark grayish brown silty 
clay loam about 10 inches thick. The underlying material 
| a depth of 60 inches or more is dark grayish brown 
clay. 

Permeability of the Silvies soil is slow. Available water 
capacity is about 7.5 to 13.0 inches. Effective rooting 
depth is 60 inches for water-tolerant plants but is limited 
to depths between 6 to 36 inches for non-water-tolerant 


plants. Runoff is slow, and the hazard of water erosion is 
slight. A seasonal high water table ranges from 12 
inches above the surface to a depth of 36 inches below 
the surface throughout the year. 

The Winom soil is deep and moderately well drained. It 
formed in old alluvium derived dominantly from lacustrine 
sediment. Typically, the surface layer is black silty clay 
loam about 8 inches thick. The next layer is black silty 
clay loam § inches thick over black clay 15 inches thick. 
Below this is black silty clay loam 12 inches thick over 
dark yellowish brown clay to a depth of 60 inches or 
more. 

Permeability of the Winom soil is very slow. Available 
water capacity is about 7.5 to 13.0 inches. Effective 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is slight. A seasonal high 
water table is at a depth of 24 to 60 inches in spring. 
This soil is subject to rare periods of flooding. 

This unit is used for hay and pasture and as 
rangeland. The main limitations are the slow and very 
slow permeability and wetness. 
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Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and to protect the soil from erosion. 
Grazing when the soil is moist results in compaction of 
the surface layer, poor tilth, and excessive runoff. 

Wetness limits the choice of plants and the period of 
cutting or grazing and increases the risk of winterkill. 
Grazing or use of equipment for seeding and tillage 
should be avoided during this time. 

The potential plant community on this unit is mainly 
Nebraska sedge, Baltic rush, and willow. 


91A—Stanfield silt loam, 0 to 3 percent slopes. 
This moderately well drained soil is on terraces. It is 
moderately deep to a hardpan. It formed in silty alluvium. 
Elevation is 500 to 1,500 feet. The average annual 
precipitation is 9 to 12 inches, the average annual air 
temperature is 50 to 53 degrees F, and the average 
frost-free period is 150 to 195 days. 

Typically, the surface layer is light brownish gray 
coarse silt loam about 6 inches thick. The subsurface 
layer is light brownish gray coarse silt loam about 7 
inches thick. The upper 9 inches of the substratum is 
pale brown coarse silt loam, the next 19 inches is a 
cemented hardpan, and the lower part to a depth of 58 
inches or more is light brownish gray coarse silt loam. 
Depth to the cemented hardpan ranges from 20 to 40 
inches. In many areas, there is a series of two or more 
pans. In some areas the surface layer is very fine sandy 
loam. 

Included in this unit are small areas of Esquatzel, 
Pedigo, Powder, and Umapine soils and Vitrandepts. 
Also included are small areas of soils that are similar to 
this Stanfield soil but that have a hardpan at a depth of 
10 to 20 inches or are not strongly alkaline. Included 
areas make up about 30 percent of the total acreage. 

Permeability of this Stanfield soil is moderate to a 
depth of 22 inches and very slow below this depth. 
Available water capacity is about 2.5 to 7.5 inches. 
Effective rooting depth is 20 to 40 inches. Runoff is slow, 
and the hazard of water erosion is slight. The hazard of 
soil blowing is moderate. This soil contains large 
amounts of sodium. 

This unit is used mainly for pasture and rangeland; 
however, in areas that are being reclaimed, irrigated 
small grain and alfalfa and nonirrigated small grain also 
are grown. The unit is limited mainly by the hazard of soil 
blowing, the presence of a hardpan, and excess sodium. 

Although the soil in this unit has a high content of 
toxic salts, particularly sodium, under natural conditions, 
it can be used successfully to grow crops if steps are 
taken to reduce the content of these salts. Practices that 
can be used to reduce the content of salts include 
ripping the hardpan, where feasible; applying proper 
amounts of soil amendments; irrigating and leaching; 
growing salt-tolerant crops; and returning crop residue to 
the soil. Subsurface drains may be necessary in some 
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areas to remove excess water and provide an outlet for 
leached salts. 

Irrigation water can be applied by flood or sprinkler 
methods. Leveling helps to ensure the uniform 
application and removal of water. 

The concentration of salts and alkali in the soil limits 
the production of plants suitable for pasture; for this 
reason, salt-tolerant species are most suitable for 
planting. Proper stocking rates, pasture rotation, and 
restricted grazing during wet periods help to keep the 
pasture in good condition and to protect the soil from 
erosion. Grazing when the soil is moist results in 
compaction of the surface layer, poor tilth, and excessive 
runoff. 

Soil blowing generally is not a problem when the soil 
in this unit is in permanent pasture; however, when the 
plant cover is removed by overgrazing or tillage, the soil 
is susceptible to blowing. Practices that can be used to 
reduce soil blowing are establishing windbreaks, growing 
winter cover crops, using minimum tillage, properly timing 
irrigation, keeping the soil rough and cloddy when it is 
not protected by plant cover, and conducting tillage and 
other farming operations at right angle to the prevailing 
wind. Blowout areas can be treated by disking in straw 
and seeding adapted grasses. Among the trees and 
shrubs that are suitable for windbreaks are Lombardy 
poplar, Scotch pine, and lilac. 

The potential plant community on this unit is mainly 
basin wildrye, saltgrass, and black greasewood. The 
production of forage is limited by low annual precipitation 
and excess sodium. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitation for seeding is the 
excess sodium in the soil. The plants selected for 
seeding should be salt-tolerant and meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. 


92A—-Stanfield silt loam, reclaimed, 0 to 3 percent 
slopes. This moderately deep, moderately well drained 
soil is on terraces. It formed in silty alluvium. Elevation is 
500 to 1,500 feet. The average annual precipitation is 9 
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to 12 inches, the average annual air temperature is 50 to 
53 degrees F, and the average frost-free period is 150 to 
195 days. 

Typically, the surface layer is light brownish gray 
coarse silt loam about 6 inches thick. The subsurface 
layer is light brownish gray coarse silt loam about 15 
inches thick. The upper 9 inches of the substratum is 
light brownish gray coarse silt loam, and the lower part 
to a depth of 60 inches or more is a cemented hardpan. 
Depth to the cemented hardpan ranges from 20 to 40 
inches. In many areas, there is a series of two or more 
hardpans. In some areas the surface layer is very fine 
sandy loam. 

Included in this unit are small areas of Ellisforde and 
Powder soils, Stanfield soils that have not been 
reclaimed, and Umapine soils. Also included are small 
areas of soils that are similar to this Stanfield soil but 
that have a hardpan at a depth of 10 to 20 inches. 
Included areas make up about 20 percent of the total 
acreage. 

Permeability of this Stanfield soil is moderate to a 
depth of 22 inches and very slow below this depth. 
Available water capacity is about 2.5 to 8.5 inches. 
Effective rooting depth is 20 to 40 inches. Runoff is slow, 
and the hazard of water erosion is slight. The hazard of 
soil blowing is moderate. 

Most areas of this unit are used for irrigated alfalfa for 
hay and seed and small grain. A few areas are used for 
pasture and rangeland. The unit is limited mainly by the 
hazard of soil blowing and the presence of a hardpan. 

Furrow, border, corrugation, drip, and sprinkler 
irrigation systems are suited to this unit. The method 
used generally is governed by the crop grown. To avoid 
overirrigating and increasing the risk of erosion or 
developing a perched water table, applications of 
irrigation water should be adjusted to the available water 
capacity, the water intake rate, and the crop needs. Poor 
irrigation water management can cause excessive 
amounts of salt to accumulate near the soil surface. 

If gravity irrigation systems are used, leveling may be 
needed in sloping areas for the efficient application and 
removal of irrigation water. Use of pipe, ditch lining, or 
drop structures in irrigation ditches facilitates irrigation 
and reduces ditch erosion. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
A suitable cropping system is one that includes 10 to 12 
years of alfalfa for seed and 2 years of small grain. 
Returning crop residue to the soil or regularly adding 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. 

If this unit is used for pasture, proper stocking rates, 
pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
to protect the soil from erosion. Grazing when the soil is 
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moist results in compaction of the surface layer, poor 
tilth, and excessive runoff. 

Irrigation water can be applied by flood or sprinkler 
methods. Leveling helps to ensure the uniform 
application of water. 

Soil blowing generally is not a problem when the soil 
in this unit is in permanent pasture; however, when the 
plant cover is removed by overgrazing or tillage, the soil 
is susceptible to blowing. Practices that can be used to 
reduce soil blowing are establishing windbreaks, growing 
winter cover crops, using minimum tillage, properly timing 
irrigation, keeping the soil rough and cloddy when it is 
not protected by plant cover, and conducting tillage and 
other farming operations at right angle to the prevailing 
wind. Blowout areas can be treated by disking in straw 
and seeding adapted grasses. Among the trees and 
shrubs that are suitable for windbreaks are Lombardy 
poplar, Scotch pine, and caragana. 

The potential plant community on this unit is mainly 
saltgrass and basin wildrye. 


93B—Starbuck very fine sandy loam, 2 to 20 
percent slopes. This shallow, well drained soil is on 
strath terraces of the Columbia River. It formed in loess 
and eolian sand. Elevation is 450 to 1,200 feet. The 
average annual precipitation is 8 to 10 inches, the 
average annual air temperature is 52 to 54 degrees F, 
and the average frost-free period is 160 to 190 days. 

Typically, the surface layer is brown very fine sandy 
loam about 10 inches thick. The subsoil is brown fine 
sandy loam about 8 inches thick. Basalt is at a depth of 
18 inches. Depth to bedrock ranges from 12 to 20 
inches. 

Included in this unit are small areas of Quinton and 
Quincy soils and areas of Rock outcrop. Also included 
are small areas of soils that are similar to this Starbuck 
soil but have bedrock at a depth of 20 to 60 inches. 
Included areas make up about 25 percent of the total 
acreage. 

Permeability of this Starbuck soil is moderate. 
Available water capacity is about 1.5 to 3.5 inches. 
Effective rooting depth is 12 to 20 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is moderate. 

Most areas of this unit are used as rangeland and for 
wildlife habitat. A few areas are used for recreational 
development. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass, needleandthread, Sandberg 
bluegrass, and big sagebrush. The production of forage 
is limited by the depth to rock, low natural fertility, and 
low rainfall. If the rangeland is overgrazed, the proportion 
of preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
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desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. Because 
the soil in this unit is susceptible to displacement when 
dry, grazing should be done when the soil is moist to 
reduce soil blowing and damage to forage plants. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are 
depth to rock, low rainfall, and the moderate hazard of 
soil blowing. The plants selected for seeding should 
meet the seasonal requirements of livestock or wildlife, 
or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. In general, winter is the 
best season for grazing on this unit. Areas of this unit 
that are heavily infested with undesirable plants may be 
improved by chemical or mechanical treatment. Areas 
where brush is managed by prescribed burning or by 
chemical or mechanical methods may be subject to a 
greater risk of erosion. 

If this unit is used for recreational development, the 
main limitations are the depth to rock, the hazard of soil 
blowing, and the areas of Rock outcrop. 

Excavation for structures and access roads in places 
exposes material that is highly susceptible to soil 
blowing. Revegetating disturbed areas around 
construction sites as soon as feasible helps to control 
soil blowing. 

Soil blowing can be reduced by maintaining plant 
cover and by the use of windbreaks. If irrigation is used, 
most climatically adapted trees and shrubs can be 
grown. Among the trees and shrubs that are suitable are 
green ash, Rocky Mountain juniper, and lilac. 

Plant cover can be established and maintained 
through proper fertilization, seeding, mulching, and 
shaping of the slopes. In summer, irrigation is needed for 
lawn grasses, shrubs, vines, shade trees, and 
ornamental trees. 


94A—Starbuck-Rock outcrop complex, 0 to 5 
percent slopes. This map unit is on strath terraces of 
the Columbia River. Elevation is 450 to 1,200 feet. The 
average annual precipitation is 8 to 10 inches, the 
average annual air temperature is 52 to 54 degrees F, 
and the average frost-free period is 160 to 190 days. 

This unit is 55 percent Starbuck very fine sandy loam 
and 25 percent Rock outcrop. The percentage varies 
from one area to another. 

Included in this unit are small areas of soils that are 
similar to this Starbuck soil but have bedrock at a depth 
of 20 to 60 inches and areas of Adkins, Quincy, and 
Quinton soils. Included areas make up about 20 percent 
of the total acreage. 

The Starbuck soil is shallow and well drained. It 
formed in loess and eolian sand. Typically, the surface 
layer is brown very fine sandy loam about 10 inches 
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thick. The subsoil is brown fine sandy loam about 8 
inches thick. Basalt is at a depth of 18 inches. Depth to 
basalt ranges from 12 to 20 inches. In some areas the 
surface layer is silt loam or fine sandy loam. 

Permeability of the Starbuck soil is moderate. 
Available water capacity is about 1.5 to 3.5 inches. 
Effective rooting depth is 12 to 20 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is moderate. 

Rock outcrop consists of areas of exposed basalt. 

Most areas of this unit are used for pasture and 
rangeland. A few areas are used for parks and other 
recreational areas and for wildlife habitat. 

If this unit is used for hay and pasture, the main 
limitations are depth to rock and the areas of Rock 
outcrop. Because of the areas of Rock outcrop, flooding 
generally is the most suitable method of applying water; 
however, in some places where the areas of Rock 
outcrop are small, sprinkler systems may be feasible. 

Because the soil is shallow and the topography of this 
unit is undulating, much of the excess irrigation water 
accumulates in depressional areas and remains there all 
year. This condition can be controlled if irrigation water is 
used more efficiently and areas that have less Rock 
outcrop and are more nearly level are selected for 
irrigation. Use of pipe, ditch lining, or drop structures in 
irrigation ditches facilitates irrigation and reduces ditch 
erosion. 

Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and to protect the soil from erosion. 
Grazing when the soil is moist results in compaction of 
the surface layer, poor tilth, and excessive runoff. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass, needleandthread, Sandberg 
bluegrass, and big sagebrush. The production of forage 
is limited by the shallow depth of the soil and low 
rainfall. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. Because 
the soil in this unit is susceptible to displacement when 
dry, grazing should be done when the soil is moist to 
reduce soil blowing and damage to forage plants. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are 
depth to rock, the moderate hazard of soil blowing, and 
the areas of Rock outcrop. The plants selected for 
seeding should meet the seasonal requirements of 
livestock or wildlife, or both. 
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Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. In general, winter is the 
best season for grazing. Areas that are heavily infested 
with undesirable plants can be improved by chemical or 
mechanical treatment. Areas where brush is managed by 
prescribed burning or by chemical or mechanical 
methods may be subject to a greater risk of erosion. 

If this unit is used for homesite or recreational 
development, the main limitations are depth to rock, the 
areas of Rock outcrop, and the moderate hazard of soil 
blowing. 

When developing this unit for recreational purposes, 
the areas of Rock outcrop should be avoided unless 
they are features to be highlighted in the development. 

Cuts needed to provide essentially level building sites 
can expose bedrock. Excavation for houses and access 
roads in places exposes material that is highly 
susceptible to soil blowing. Revegetating disturbed areas 
around construction sites as soon as feasible helps to 
control soil blowing. Areas used for recreation can be 
protected from soil blowing and dust by maintaining plant 
cover. 

The limited depth to bedrock interferes with 
excavations for installing utilities and does not provide 
adequate soil depth for septic tank absorption fields. 


95B—Taunton fine sandy loam, 1 to 7 percent 
slopes. This moderately deep, well drained soil is on 
strath terraces of the Columbia River. It formed in eolian 
sand deposited over cemented alluvium. Elevation is 400 
to 1,100 feet. The average annual precipitation is 8 to 10 
inches, the average annual air temperature is 52 to 54 
degrees F, and the average frost-free period is 160 to 
190 days. 

Typically, the surface layer is grayish brown fine sandy 
loam about 6 inches thick. The subsoil is brown fine 
sandy loam about 5 inches thick. The substratum is light 
brownish gray fine sandy loam about 15 inches thick 
over a cemented hardpan. Depth to the hardpan ranges 
from 20 to 40 inches. In some areas the surface layer is 
very fine sandy loam. 

Included in this unit are small areas of Adkins soils; 
Adkins, gravelly substratum, soils; and Quincy soils. Also 
included are small areas of Taunton soils that have 
slopes of 7 to 20 percent. Included areas make up about 
20 percent of the total acreage. 

Permeability of this Taunton soil is moderate to a 
depth of 26 inches and very slow below this depth. 
Available water capacity is about 2.5 to 6.0 inches. 
Effective rooting depth is 20 to 40 inches. Runoff is slow, 
and the hazard of water erosion is slight. The hazard of 
soil blowing is moderate. 

Most areas of this unit are used for irrigated crops 
such as Irish potatoes, corn for grain and silage, small 
grain, and alfalfa hay. Among the other crops grown is 
nonirrigated small grain. Some areas are used for 
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pasture, homesite development, rangeland, and wildlife 
habitat. 

This unit is suited to irrigated crops. It is limited mainly 
by low natural fertility, the moderate hazard of soil 
blowing, and the presence of a hardpan. 

Sprinkler and drip irrigation systems are suitable 
methods of applying water. Center pivot irrigation 
systems are most commonly used. Use of these systems 
permits the even, controlled application of water, 
reduces runoff, and minimizes the risk of erosion. 
Furrow, border, corrugation, and sprinkler irrigation 
systems are suited to this unit. If furrow or corrugation 
irrigation is used, water should be applied at frequent 
intervals and runs should be short. To avoid 
overirrigating and developing a perched water table, 
applications of irrigation water should be adjusted to the 
available water capacity, the water intake rate, and the 
crop needs. Because the soil in this unit is droughty, 
applications of irrigation water should be light and 
frequent. Use of pipe, ditch lining, or drop structures in 
irrigation ditches facilitates irrigation and reduces ditch 
erosion. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes 4 or 5 years of alfalfa hay 
and 3 to 4 years of small grain, corn, or potatoes. 
Maintaining crop residue on or near the surface reduces 
runoff, reduces soil blowing, and helps to maintain soil 
tilth. 

Practices that can be used to reduce soil blowing are 
establishing windbreaks, growing winter cover crops, 
using minimum tillage, properly timing irrigation, keeping 
the soil rough and cloddy when it is not protected by 
plant cover, and conducting tillage and other farming 
operations at right angle to the prevailing wind. Blowout 
areas can be treated by disking in straw and seeding 
adapted grasses. If irrigation is used, most climatically 
adapted trees and shrubs can be grown for windbreaks. 
Among the trees and shrubs that are suitable are 
Lombardy poplar, Rocky Mountain juniper, and lilac. 

If this unit is used for nonirrigated crops, the main 
limitations are the moderate hazard of soil blowing and 
low rainfall. Because precipitation is not sufficient for 
annual cropping, a cropping system that includes small 
grain and summer fallow is most suitable. 

Leaving crop residue on or near the surface helps to 
conserve moisture, maintain tilth, and control erosion. 
Other practices that can be used to control erosion and 
conserve moisture include seeding early in fall, 
performing minimum tillage, and stripcropping. 

If this unit is used for pasture, proper stocking rates 
and pasture rotation help to keep the pasture in good 
condition. Grazing when the soil is too moist or too dry 
may result in compaction of the surface layer, poor tilth, 
and excessive erosion. 
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Border, corrugation, and sprinkler irrigation systems 
are suited to this unit. Water should be applied in 
amounts large enough to wet the root zone but small 
enough to minimize the leaching of plant nutrients. 

The potential plant community on this unit is mainly 
needleandthread, bluebunch wheatgrass, and Sandberg 
bluegrass. The production of forage is limited by low 
rainfall and low natural fertility. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. Because 
the soil in this unit is susceptible to displacement when 
dry, grazing should be done when the soil is moist to 
reduce soil blowing and damage to forage plants. In 
general, winter is the best season for grazing. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are the 
moderate hazard of soil blowing and low rainfall. The 
plants selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Brush management 
improves deteriorated areas of rangeland that are 
producing more woody shrubs than were present in the 
potential plant community. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. 

Population growth has resulted in increased 
construction of homes on this unit. The main limitations 
are low rainfall, the moderate hazard of soil blowing, and 
the very slow permeability of the hardpan. 

Excavation for houses and access roads in places 
exposes material that is highly susceptible to soil 
blowing. Revegetating disturbed areas around 
construction sites as soon as feasible helps to control 
soil blowing. Erosion is a hazard in the steeper areas. 
Only the part of the site that is used for construction 
should be disturbed. 

The very slow permeability of the hardpan increases 
the possibility of failure of septic tank absorption fields. 
Slope is a concern in installing septic tank absorption 
fields. Absorption lines should be installed on the 
contour. Effluent from septic tank absorption fields can 
surface in downslope areas and thus create a hazard to 
health. 

In summer, irrigation is needed for lawn grasses, 
shrubs, vines, shade trees, and ornamental trees. It is 
difficult to establish plants in areas where the upper part 
of the soil has been removed, exposing the hardpan. 
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Mulching and fertilizing cut areas help to establish 
plants. Topsoil can be stockpiled and used to reclaim 
areas disturbed during construction. 


96B—Thatuna silt loam, 1 to 7 percent slopes. This 
deep, moderately well drained soil is on plateaus of the 
Blue Mountains. It formed in loess and residuum. 
Elevation is 2,400 to 3,200 feet. The average annual 
precipitation is 18 to 23 inches, the average annual air 
temperature is 45 to 48 degrees F, and the average 
frost-free period is 110 to 130 days. 

Typically, the surface layer is dark grayish brown silt 
loam about 18 inches thick. The subsurface layer is very 
pale brown silt loam about 12 inches thick. Below this is 
a buried subsoil of pale brown and light yellowish brown 
silty clay loam about 30 inches thick over basalt. Depth 
to basalt is 60 inches or more. In some areas depth to 
basalt ranges from 40 to 60 inches. In some areas the 
surface layer is silty clay loam. 

Included in this unit are small areas of Palouse and 
Waha soils. Also included are small areas of soils that 
are similar to this Thatuna soil but that have more than 
35 percent clay in the subsoil and Thatuna soils that 
have slopes of 7 to 20 percent. Included areas make up 
about 15 percent of the total acreage. 

Permeability of this Thatuna soil is moderate to a 
depth of 30 inches and slow below this depth. Available 
water capacity is about 11 to 13 inches. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is moderate. Water is perched 
above the silty clay loam subsoil during March through 
May. 

Most areas of this unit are used for nonirrigated small 
grain and pasture. A few areas are used as rangeland 
and wildlife habitat. 

This unit is suited to nonirrigated crops and is cropped 
annually with winter or spring small grain. A few areas 
can be cropped using a small grain-pea rotation. This 
unit is limited mainly by the water table that is perched in 
spring and by the hazard of water erosion. 

Because of the perched water table, the soil remains 
wet for long periods in spring. When the soil is in this 
condition, it is subject to displacement, compaction, and 
erosion. Tillage equipment should be kept off the soil 
until it has drained. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil in this unit is tilled when wet. Chiseling 
or subsoiling can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. 


Umatilla County Area, Oregon 


On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

If this unit is used for hay and pasture, the main 
limitations are the perched water table and the hazard of 
water erosion. 

Wetness limits the choice of plants and the period of 
cutting or grazing and increases the risk of winterkill. 
Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and to protect the soil from erosion. 
Grazing when the soil is moist results in compaction of 
the surface layer, poor tilth, and excessive runoff. 

Fertilizer is needed to ensure optimum growth of 
grasses and legumes. 

The potential plant community on this unit is mainly 
Idaho fescue, bluebunch wheatgrass, and hawthorn. If 
the rangeland is overgrazed, the proportion of preferred 
forage plants decreases and that of less preferred 
forage plants increases; therefore, livestock grazing 
should be managed so that the desired balance of 
preferred species is maintained in the plant community. 
Grazing should be delayed until the more desirable 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The plants selected for seeding should 
meet the seasonal requirements of livestock or wildlife, 
or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. 


96D—Thatuna silt loam, 7 to 20 percent slopes. 
This deep, moderately well drained soil is on plateaus of 
the Blue Mountains. It formed in loess and residuum. 
Elevation is 2,400 to 3,200 feet. The average annual 
precipitation is 18 to 23 inches, the average annual air 
temperature is 45 to 48 degrees F, and the average 
frost-free period is 110 to 130 days. 

Typically, the surface layer is dark grayish brown silt 
loam about 18 inches thick. The subsurface layer is very 
pale brown silt loam about 12 inches thick. Below this is 
a buried subsoil of pale brown and light yellowish brown 
silty clay loam about 30 inches thick over basalt. Depth 
to basalt is 60 inches or more. In some areas depth to 
basalt ranges from 40 to 60 inches. In some areas the 
surface layer is silty clay loam. 

Included in this unit are small areas of Palouse and 
Waha soils. Also included are small areas of soils that 
are similar to this Thatuna soil but that have more than 
35 percent clay in the subsoil and Thatuna soils that 
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have slopes of 1 to 7 percent or 20 to 30 percent. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of this Thatuna soil is moderate to a 
depth of 30 inches and slow below this depth. Available 
water capacity is about 11 to 13 inches. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is moderate. Water is perched 
above the silty clay loam subsoil during March through 
May. 

Most areas of this unit are used for nonirrigated small 
grain and pasture. A few areas are used as rangeland 
and wildlife habitat. 

This unit is suited to nonirrigated crops. It is limited 
mainly by a water table that is perched in spring and by 
the hazard of water erosion. Because of the perched 
water table, the soil remains wet for long periods in 
spring. When the soil is in this condition, it is subject to 
displacement, compaction, and erosion. Tillage 
equipment should be kept off the soil until it has drained. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil in this unit is tilled when wet. Chiseling 
or subsoiling can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. To reduce erosion and increase conservation of 
soil moisture, reduce the distance between terraces and 
leave more crop residue on the surface. In the steeper 
parts of this unit, gradient terraces rather than level ones 
may be more suitable. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

If this unit is used for hay and pasture, the main 
limitations are the perched water table and the hazard of 
water erosion. 

Wetness limits the choice of plants and the period of 
cutting or grazing and increases the risk of winterkill. 
Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and to protect the soil from erosion. 
Grazing when the soil is moist results in compaction of 
the surface layer, poor tilth, and excessive runoff. 

Fertilizer is needed to ensure optimum growth of 
grasses and legumes. 

The potential plant community on this unit is mainly 
Idaho fescue, bluebunch wheatgrass, and hawthorn. If 
the rangeland is overgrazed, the proportion of preferred 
forage plants decreases and that of less preferred 


126 


forage plants increases; therefore, livestock grazing 
should be managed so that the desired balance of 
preferred species is maintained in the plant community. 
Grazing should be delayed until the more desirable 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitation for seeding is slope. 
The plants selected for seeding should meet ihe 
seasonal requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. 


97C—Tolo silt loam, 3 to 15 percent slopes. This 
deep, well drained soil is on plateaus of the Blue 
Mountains. It formed in volcanic ash over a buried soil. 
Elevation is 3,000 to 4,500 feet. The average annual 
precipitation is 18 to 45 inches, the average annual air 
temperature is 42 to 45 degrees F, and the average 
frost-free period is 30 to 100 days. 

Typically, the surface is covered with a mat of needles 
and twigs about 1 inch thick. The surface layer is brown 
silt loam about 4 inches thick. The subsoil is very pale 
brown silt loam about 18 inches thick. The next layer is a 
buried subsoil of light yellowish brown silt loam about 38 
inches thick over basalt. Depth to basalt is 60 inches or 
more. In some areas depth to bedrock ranges from 40 to 
60 inches. 

Included in this unit are small areas of Albee, Anatone, 
Bocker, and Klicker soils. Also included are small areas 
of soils that are similar to this Tolo soil but have more 
than 40 inches or less than 20 inches of ash over the 
buried soil and small areas of Tolo soils that have slopes 
of 15 to 35 percent. Included areas make up about 25 
percent of the total acreage. 

Permeability of this Tolo soil is moderate to a depth of 
22 inches and moderately slow below this depth. 
Available water capacity is about 12 to 19 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
medium, and the hazard of water erosion is moderate. 

Most areas of this unit are used for timber production, 
livestock grazing, and wildlife habitat. A few areas are 
used for homesite development and recreation. 

This unit is suited to the production of grand fir and 
Douglas-fir (fig. 8). Other species that grow on the unit 
include western larch and lodgepole pine. The 
understory is mainly princes pine, myrtle pachystima, and 
elk sedge. 

On the basis of a 50-year site curve, the mean site 
index for grand fir is 85. Thus, the mean annual 
increment for 80-year-old trees is 122 cubic feet per 
acre. The culmination of mean annual increment (CMAI) 
is 123 cubic feet per acre at 100 years of age for all 
trees 1 inch and larger in diameter at breast height. 
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The main limitations for the management of timber are 
the hazards of compaction and erosion. 

Using standard wheeled and tracked equipment when 
the soil is moist causes rutting and compaction. Puddling 
can occur when the soil is wet. Displacement of the 
surface layer occurs most readily when the soil is dry. 
Using low-pressure ground equipment damages the soil 
less and helps to maintain productivity. 

Proper design of road drainage systems and care in 
the placement of culverts help to control erosion. 
Seeding road cuts and fills to a permanent plant cover 
reduces erosion. Steep yarding paths, skid trails, and 
firebreaks are subject to rilling and gullying unless they 
are provided with adequate water bars or are protected 
by plant cover, or both. 

Logging roads require suitable surfacing for year-round 
use. Construction and maintenance of roads built on this 
unit are difficult because of the 20- to 40-inch-thick ash 
layer. This material makes poor subgrade for roads 
because it does not compact easily when dry, has high 
potential for frost action, and has high available water 
capacity. When wet or moist, unsurfaced roads and skid 
trails are soft. They may be impassable during rainy 
periods. 

Natural reforestation of harvested areas by grand fir, 
Douglas-fir, western larch, and lodgepole pine occur if a 
seed source is present. Ripping skid trails and landings 
when the soil is dry breaks up compacted layers and 
improves soil tilth, which increases seedling survival. 
Mortality of naturally established seedlings may be high if 
logging or scarification displaces the layer of ash. 
Reforestation can be accomplished by planting Douglas- 
fir and grand fir seedlings. Seedlings planted in the less 
fertile subsoil grow poorly. Undesirable plants limit 
natural or artificial reforestation where site preparation 
and maintenance are not adequate. 

Thinning, logging, or fire reduces the density of the 
overstory canopy and increases the production of 
understory. Broadcast seeding of adapted bunchgrasses 
is desirable after the canopy has been opened. To 
reduce the mortality of planted tree seedlings as a result 
of plant competition, grasses and trees should be 
seeded at the same time. 

If the understory is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. 


97E—Tolo silt loam, 15 to 35 percent slopes. This 
deep, well drained soil is on hillslopes of the Blue 
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Figure 8.—Grand fir, western larch, common snowberry, and Oregon-grape in an area of Tolo silt loam, 3 to 15 percent slopes. 


Mountains. It formed in volcanic ash over a buried 
residual soil. Elevation is 3,000 to 4,500 feet. The 
average annual precipitation is 18 to 45 inches, the 
average annual air temperature is 42 to 45 degrees F, 
and the average frost-free period is 30 to 100 days. 

Typically, the surface is covered with a mat of needles 
and twigs about 1 inch thick. The surface layer is brown 
silt loam about 4 inches thick. The subsoil is very pale 
brown silt loam about 18 inches thick. Below this is a 
buried subsoil of light yellowish brown silt loam about 38 
inches thick over basalt. Depth to basalt is 60 inches or 
more. In some areas depth to bedrock ranges from 40 to 
60 inches. 

Included in this unit are small areas of Albee, Anatone, 
Bocker, Kahler, Klicker, and Umatilla soils. Also included 
are small areas of soils that are similar to this Tolo soil 
but have more than 40 inches or less than 20 inches of 


ash over the buried soil and small areas of Tolo soils 
that have slopes of 3 to 15 percent or 35 to 65 percent. 
Included areas make up about 25 percent of the total 
acreage. 

Permeability of this Tolo soil is moderate to a depth of 
22 inches and moderately slow below this depth. 
Available water capacity is about 12 to 19 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
rapid, and the hazard of water erosion is high. 

Most areas of this unit are used for timber production, 
livestock grazing, and wildlife habitat. A few areas are 
used for homesite development and recreation. 

This unit is suited to the production of grand fir and 
Douglas-fir. Other species that grow on the unit include 
western larch and lodgepole pine. The understory is 
mainly princes pine, myrtle pachystima, and elk sedge. 
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On the basis of a 50-year site curve, the mean site 
index for grand fir is 85. Thus, the mean annual 
increment for 80-year-old trees is 122 cubic feet per 
acre. The culmination of mean annual increment (CMAI) 
is 123 cubic feet per acre at 100 years of age for all 
trees 1 inch and larger in diameter. 

The main limitations for the management of timber are 
the hazards of compaction and erosion and steepness of 
slope. 

Wheeled and tracked equipment can be used, but 
cable yarding generally is safer in the more steeply 
sloping areas and disturbs the soil less. Using standard 
wheeled and tracked equipment when the soil is moist 
causes rutting and compaction. Puddling can occur when 
the soil is wet. Displacement of the surface layer occurs 
most readily when the soil is dry. Using low-pressure 
ground equipment damages the soil less and helps to 
maintain productivity. 

In the more steeply sloping areas, road location is 
more difficult and maintenance costs are greater. Proper 
design of road drainage systems and care in the 
placement of culverts help to control erosion. Seeding 
road cuts and fills to a permanent plant cover reduces 
erosion. Steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying unless they are 
provided with adequate water bars or are protected by 
plant cover, or both. 

Logging roads require suitable surfacing for year-round 
use. Construction and maintenance of roads built on this 
unit are difficult because of the 20- to 40-inch-thick ash 
layer. This material makes poor subgrade for roads 
because it does not compact easily when dry, has high 
potential for frost action, and has high available water 
capacity. When wet or moist, unsurfaced roads and skid 
trails are soft. They may be impassable during rainy 
periods. 

Natural reforestation of harvested areas by grand fir, 
Douglas-fir, western larch, and lodgepole pine occurs if a 
seed source is present. Ripping skid trails and landings 
when the soil is dry breaks up compacted layers and 
improves soil tilth, which increases seedling survival. 
Mortality of naturally established seedlings may be high if 
logging or scarification displaces the layer of ash. 
Reforestation can be accomplished by planting Douglas- 
fir and grand fir seedlings. Seedlings planted in the less 
fertile subsoil grow poorly. Undesirable plants limit 
natural or artificial reforestation where site preparation 
and maintenance are not adequate. 

Thinning, logging, or fire reduces the density of the 
overstory canopy and increases the production of 
understory. Broadcast seeding of adapted bunchgrasses 
is desirable after the canopy has been opened. To 
reduce the mortality of planted tree seedlings as a result 
of plant competition, grasses and trees should be 
seeded at the same time. 

If the understory is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
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preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, and a planned 
grazing system. 


98C—Tolo silt loam, granite substratum, 3 to 15 
percent slopes. This deep, well drained soil is on 
plateaus of the Blue Mountains. It formed in volcanic ash 
over a buried soil. Elevation is 3,900 to 4,800 feet. The 
average annual precipitation is 20 to 26 inches, the 
average annual air temperature is 42 to 45 degrees F, 
and the average frost-free period is 60 to 100 days. 

Typically, the surface is covered with a mat of needles 
and twigs about 3 inches thick. The surface layer is 
brown silt loam about 12 inches thick. The subsoil is light 
yellowish brown and yellowish brown silt loam about 19 
inches thick. The next layer is a buried subsoil of light 
yellowish brown gravelly sandy loam about 10 inches 
thick. The substratum to a depth of 60 inches or more is 
dark brown gravelly sandy clay loam. 

Included in this unit are small areas of Kilmerque soils. 
Also included are small areas of soils that are similar to 
this Tolo soil but that have more than 40 inches or less 
than 20 inches of ash over the buried soil and small 
areas of Tolo soils that have slopes of 15 to 35 percent. 
Included areas make up about 25 percent of the total 
acreage. 

Permeability of this Tolo soil is moderate to a depth of 
31 inches and moderately slow below this depth. 
Available water capacity is about 8 to 18 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
medium, and the hazard of water erosion is moderate. 

This unit is used for timber production, livestock 
grazing, and wildlife habitat. 

This unit is suited to the production of Douglas-fir and 
grand fir. Other species that grow on this unit include 
western larch. The understory is mainly elk sedge, 
princes pine, and myrtle pachystima. 

On the basis of a 50-year site curve, the mean site 
index for grand fir is 65. Thus, the mean annual 
increment for 80-year-old trees is 76 cubic feet per acre. 
The culmination of mean annual increment (CMAI) is 82 
cubic feet per acre at 110 years for trees 1 inch and 
larger in diameter at breast height. 

The main limitations for the management of timber are 
the hazards of compaction, erosion, and plant 
competition. 

Using standard wheeled and tracked equipment when 
the soil is moist causes rutting and compaction. Puddling 
can occur when the soil is wet. Displacement of the 
surface layer occurs most readily when the soil is dry. 
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Using low-pressure ground equipment damages the soil 
less and helps to maintain productivity. 

Proper design of road drainage systems and care in 
the placement of culverts help to control erosion. 
Seeding road cuts and fills to a permanent plant cover 
reduces erosion. Steep yarding paths, skid trails, and 
firebreaks are subject to rilling and gullying unless they 
are provided with adequate water bars or are protected 
by plant cover, or both. 

Logging roads require suitable surfacing for year-round 
use. Construction and maintenance of roads built on this 
unit are difficult because of the 20- to 40-inch-thick ash 
layer. This material makes poor subgrade for roads 
because it does not compact easily when dry, has high 
potential for frost action, and has high available water 
capacity. When wet or moist, unsurfaced roads and skid 
trails are soft. They may be impassable during rainy 
periods. If the road base is on the buried subsoil, roads 
are highly susceptible to gullying unless they are 
provided with adequate water bars or suitable surfacing. 

Natural reforestation of harvested areas by grand fir, 
Douglas-fir, and western larch occurs if a seed source is 
present. Ripping skid trails and landings when the soil is 
dry breaks up compacted layers and improves soil tilth, 
which increases seedling survival. Mortality of naturally 
established seedlings may be high if logging or 
scarification displaces the layer of ash. Reforestation can 
be accomplished by planting Douglas-fir and grand fir 
seedlings. Seedlings planted in the less fertile subsoil 
grow poorly. Undesirable plants limit natural or artificial 
reforestation where site preparation and maintenance 
are not adequate. 

Thinning, logging, or fire reduces the density of the 
overstory canopy and increases the production of 
understory. Broadcast seeding of adapted bunchgrasses 
is desirable after the canopy has been opened. To 
reduce the mortality of planted tree seedlings as a result 
of plant competition, grasses and trees should be 
seeded at the same time. 

If the understory is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, and a planned 
grazing system. 


98E—Tolo silt loam, granite substratum, 15 to 35 
percent slopes. This deep, well drained soil is on 
hillslopes of the Blue Mountains. It formed in volcanic 
ash over a buried soil. Elevation is 3,900 to 4,800 feet. 
The average annual precipitation is 20 to 26 inches, the 
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average annual air temperature is 41 to 45 degrees F, 
and the average frost-free period is 60 to 100 days. 

Typically, the surface is covered with a mat of needles 
and twigs about 3 inches thick. The surface layer is 
brown silt loam about 12 inches thick. The subsoil is light 
yellowish brown and yellowish brown silt loam about 19 
inches thick. The next layer is a buried subsoil of light 
yellowish brown gravelly sandy loam about 10 inches 
thick. The substratum to a depth of 60 inches or more is 
dark brown sandy clay loam. 

Included in this unit are small areas of Kahler, 
Kilmerque, and Umatilla soils. Also included are small 
areas of soils that are similar to this Tolo soil but that 
have more than 40 inches or less than 20 inches of ash 
over the buried soil and small areas of Tolo soils that 
have slopes of 3 to 15 percent or 35 to 70 percent. 
Included areas make up about 30 percent of the total 
acreage. 

Permeability of this Tolo soil is moderate to a depth of 
31 inches and moderately slow below this depth. 
Available water capacity is about 8 to 18 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
rapid, and the hazard of water erosion is high. 

This unit is used for timber production, livestock 
grazing, and wildlife habitat. 

This unit is suited to the production of Douglas-fir and 
grand fir. Other species that grow on this unit include 
western larch. The understory in mainly elk sedge, 
princes pine, and myrtle pachystima. 

On the basis of a 50-year site curve, the mean site 
index for grand fir is 65. Thus, the mean annual 
increment for 80-year-old trees is 76 cubic feet per acre. 
The culmination of mean annual increment (CMAI) is 82 
cubic feet per acre at 110 years for all trees 1 inch and 
larger in diameter at breast height. 

The main limitations for the management of timber are 
the hazards of compaction and erosion, steepness of 
slope, and plant competition. 

Wheeled and tracked equipment can be used, but 
cable yarding generally is safer in the more steeply 
sloping areas and disturbs the soil less. Using standard 
wheeled and tracked equipment when the soil is moist 
causes rutting and compaction. Puddling can occur when 
the soil is wet. Displacement of the surface layer occurs 
most readily when the soil is dry. Using low-pressure 
ground equipment damages the soil less and helps to 
maintain productivity. 

Proper design of road drainage systems and care in 
the placement of culverts help to control erosion. 
Seeding road cuts and fills to a permanent plant cover 
reduces erosion. Steep yarding paths, skid trails, and 
firebreaks are subject to rilling and gullying unless they 
are provided with adequate water bars or are protected 
by plant cover, or both. 

Logging roads require suitable surfacing for year-round 
use. Construction and maintenance of roads built on this 
unit are difficult because of the 20- to 40-inch-thick ash 
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layer. This material makes poor subgrade for roads 
because it does not compact easily when dry, has high 
potential for frost action, and has high available water 
capacity. When wet or moist, unsurfaced roads and skid 
trails are soft. They may be impassable during rainy 
periods. If the road base is on the buried subsoil it is 
highly susceptible to gullying unless provided with 
adequate water bars or suitable surfacing. 

Natural reforestation of harvested areas by grand fir, 
Douglas-fir, and western larch occurs if a seed source is 
Present. Ripping skid trails and landings when the soil is 
dry breaks up compacted layers and improves soil tilth, 
which increases seedling survival. Mortality of naturally 
established seedlings may be high if logging or 
scarification displaces the layer of ash. Reforestation can 
be accomplished by planting Douglas-fir and grand fir 
seedlings. Seedlings planted in the less fertile subsoil 
grow poorly. Undesirable plants limit natural or artificial 
reforestation where site preparation and maintenance 
are not adequate. 

Thinning, logging, or fire reduces the density of the 
overstory canopy and increases the production of 
understory. Broadcast seeding of adapted bunchgrasses 
is desirable after the canopy has been opened. To 
reduce the mortality of planted tree seedlings as a result 
of plant competition, grasses and trees should be 
seeded at the same time. 

If the understory is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, and a planned 
grazing system. 


99C—Tolo-Kilmerque association, 3 to 15 percent 
slopes. This map unit is on plateaus of the Blue 
Mountains. Elevation is 3,900 to 4,800 feet. The average 
annual precipitation is 20 to 26 inches, the average 
annual air temperature is 42 to 45 degrees F, and the 
average frost-free period is 60 to 100 days. 

This unit is 50 percent Tolo silt loam and 40 percent 
Kilmerque loam. 

Included in this unit are small areas of soils that are 
similar to the Tolo soil but that have more than 40 
inches or less than 20 inches of ash over the buried soil 
and small areas of soils that are similar to the Kilmerque 
soil but that have more than 35 percent rock fragments 
within the profile. Also included are small areas of Tolo 
and Kilmerque soils that have slopes of 15 to 35 
percent. Included areas make up about 10 percent of the 
total acreage. 
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The Tolo soil is deep and well drained. It formed in 
volcanic ash over a buried soil and generally is on north- 
and east-facing slopes. Typically, the surface is covered 
with a mat of needles and twigs about 3 inches thick. 
The surface layer is brown silt loam about 12 inches 
thick. The subsoil is light yellowish brown and yellowish 
brown silt loam about 19 inches thick. The next layer is a 
buried subsoil of light yellowish brown gravelly sandy 
loam about 10 inches thick. The substratum to a depth 
of 60 inches or more is dark brown gravelly sandy clay 
loam. 

Permeability of the Tolo soil is moderate to a depth of 
31 inches and moderately slow below this depth. 
Available water capacity is about 8 to 18 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
medium, and the hazard of water erosion is moderate. 

The Kilmerque soil is moderately deep and well 
drained. It formed in residuum mixed with loess and 
generally is on south- and west-facing slopes. Typically, 
the surface is covered with a mat of needles and twigs 
about 1 inch thick. The surface layer is grayish brown 
and brown loam about 12 inches thick. The subsoil is 
light olive brown cobbly sandy loam about 20 inches 
thick. The substratum to a depth of 40 inches or more is 
partially decomposed granodiorite. Depth to decomposed 
bedrock ranges from 20 to 40 inches. 

Permeability of the Kilmerque soil is moderate. 
Available water capacity is about 2 to 6 inches. Effective 
rooting depth is 20 to 40 inches. Runoff is medium, and 
the hazard of water erosion is moderate. 

This unit is used for timber production, livestock 
grazing, and wildlife habitat. 

The Tolo soil is suited to the production of Douglas-fir 
and grand fir. Other species that grow on this soil 
include western larch. The understory is mainly elk 
sedge, princes pine, and myrtle pachystima. 

On the basis of a 50-year site curve, the mean site 
index for grand fir is 65. Thus, the mean annual 
increment for 80-year-old trees is 76 cubic feet per acre. 
The culmination of mean annual increment (CMAI) is 82 
cubic feet per acre at 110 years for all trees 1 inch and 
larger in diameter at breast height. 

The Kilmerque soil is suited to the production of 
ponderosa pine. Other species that grow on this soil 
include Douglas-fir. The understory in mainly elk sedge, 
pinegrass, and common snowberry. 

On the basis of a 100-year site curve, the mean site 
index for ponderosa pine is 85. Thus, the mean annual 
increment for 80-year-old trees 6.6 inches and larger in 
diameter at breast height is 64 cubic feet per acre. The 
mean annual increment at culmination (CMAI) for 40- 
year-old trees 0.6 inch in diameter and larger at breast 
height is 77 cubic feet per acre. 

The main limitations for the management of timber are 
the hazards of compaction and erosion and plant 
competition. 
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Using standard wheeled and tracked equipment when 
the soil is moist causes rutting and compaction. Puddling 
can occur when the soil is wet. Displacement of the 
surface layer occurs most readily on the Tolo soil when it 
is dry. Using low-pressure ground equipment damages 
the soil less and helps to maintain productivity. 

Proper design of road drainage systems and care in 
the placement of culverts help to control erosion. 
Seeding road cuts and fills to a permanent plant cover 
reduces erosion. Steep yarding paths, skid trails, and 
firebreaks are subject to rilling and gullying unless they 
are provided with adequate water bars or are protected 
by plant cover, or both. 

Logging roads require suitable surfacing for year-round 
use. Construction and maintenance of roads built on this 
unit are difficult because of the 20- to 40-inch-thick ash 
layer in the Tolo soil. This material makes poor subgrade 
for roads because it does not compact easily when dry, 
has high potential for frost action, and has high available 
water capacity. When wet or moist, unsurfaced roads 
and skid trails are soft. They may be impassable during 
rainy periods. 

If the road base is on the Kilmerque soil or on the 
buried subsoil of the Tolo soil, it is highly susceptible to 
gullying unless provided with adequate water bars or 
suitable surfacing. 

Natural reforestation of harvested areas of the Tolo 
soil by Douglas-fir, grand fir, and western larch occurs if 
a seed source is present. Reforestation can be 
accomplished by planting Douglas-fir and grand fir 
seedlings. 

Natural reforestation of harvested areas of the 
Kilmerque soil by ponderosa pine and Douglas-fir occurs 
if a seed source is present. Reforestation can be 
accomplished by planting ponderosa pine and Douglas- 
fir seedlings. 

Mortality of naturally established seedlings may be 
high if logging or scarification displaces the layer of ash. 
Seedlings planted in the less fertile subsoil grow poorly. 
Ripping skid trails and landings when the soil is dry 
breaks up compacted layers and improves soil tilth, 
which increases seedling survival. Undesirable plants 
limit natural or artificial reforestation where site 
preparation and maintenance are not adequate. 

Thinning, logging, or fire reduces the density of the 
overstory canopy and increases the production of 
understory. Broadcast seeding of adapted bunchgrasses 
is desirable after the canopy has been opened. To 
reduce the mortality of planted tree seedlings as a result 
of plant competition, grasses and trees should be 
seeded at the same time. 

If the understory is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
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desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, and a planned 
grazing system. 


99E—Tolo-Kilmerque association, 15 to 35 percent 
slopes. This map unit is on hillslopes of the Blue 
Mountains. Elevation is 3,900 to 4,800 feet. The average 
annual precipitation is 20 to 26 inches, the average 
annual air temperature is 42 to 45 degrees F, and the 
average frost-free period is 60 to 100 days. 

This unit is 45 percent Tolo silt loam and 35 percent 
Kilmerque loam. 

Included in this unit are small areas of Kahler and 
Umatilla soils and soils that are similar to the Tolo soil 
but that have more than 40 inches of ash over the 
buried soil. Also included are smail areas of Tolo and 
Kilmerque soils that have slopes of 3 to 15 percent or 35 
to 70 percent. Included areas make up about 20 percent 
of the total acreage. 

The Tolo soil is deep and well drained. It formed in 
volcanic ash over a buried soil and is on north- and east- 
facing slopes. Typically, the surface is covered with a 
mat of needles and twigs about 3 inches thick. The 
surface layer is brown silt loam about 12 inches thick. 
The subsoil is light yellowish brown and yellowish brown 
silt loam about 19 inches thick. The next layer is a buried 
subsoil of light yellowish brown gravelly sandy loam 
about 10 inches thick. The substratum to a depth of 60 
inches or more is dark brown gravelly sandy clay loam. 

Permeability of the Tolo soil is moderate to a depth of 
31 inches and moderately slow below this depth. 
Available water capacity is about 8 to 18 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
rapid, and the hazard of water erosion is high. 

The Kilmerque soil is moderately deep and well 
drained. It formed in residuum mixed with loess and is on 
south- and west-facing slopes. Typically, the surface is 
covered with a mat of needles and twigs about 1 inch 
thick. The surface layer is grayish brown and brown loam 
about 12 inches thick. The subsoil is light olive brown 
cobbly sandy loam about 20 inches thick. The 
substratum to a depth of 40 inches or more is partially 
decomposed granodiorite. Depth to decomposed 
bedrock ranges from 20 to 40 inches. 

Permeability of the Kilmerque soil is moderate. 
Available water capacity is about 2 to 6 inches. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and the 
hazard of water erosion is high. 

This unit is used for timber production, livestock 
grazing, and wildlife habitat. 

The Tolo soil is suited to the production of Douglas-fir 
and grand fir. Other species that grow on this soil 
include western larch. The understory is mainly elk 
sedge, princes pine, and myrtle pachystima. 
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On the basis of a 50-year site curve, the mean site 
index for grand fir is 65. Thus, the mean annual 
increment for 80-year-old trees is 76 cubic feet per acre. 
The culmination of mean annual increment (CMAI) is 82 
Cubic feet per acre at 110 years for all trees 1 inch and 
larger in diameter at breast height. 

The Kilmerque soil is suited to the production of 
ponderosa pine. Other species that grow on this soil 
include Douglas-fir. The understory in mainly elk sedge, 
pinegrass, and Oregon-grape. 

On the basis of a 100-year site curve, the mean site 
index for ponderosa pine is 85. Thus, the mean annual 
increment for 80-year-old trees 6.6 inches and larger in 
diameter at breast height is 64 cubic feet per acre. The 
mean annual increment at culmination (CMAI) for 40- 
year-old trees 0.6 inch and larger in diameter at breast 
height is 77 cubic feet per acre. 

The main limitations for the management of timber are 
the hazards of compaction and erosion, steepness of 
slope, and plant competition. 

Wheeled and tracked equipment can be used, but 
cable yarding generally is safer in the more steeply 
sloping areas and disturbs the soil less. Using standard 
wheeled and tracked equipment when the soil is moist 
causes rutting and compaction. Puddling can occur when 
the soil is wet. Displacement of the surface layer occurs 
most readily on the Tolo soil when it is dry. Using low- 
pressure ground equipment damages the soil less and 
helps to maintain productivity. 

Proper design of road drainage systems and care in 
the placement of culverts help to control erosion. 
Seeding road cuts and fills to a permanent plant cover 
reduces erosion. Steep yarding paths, skid trails, and 
firebreaks are subject to rilling and gullying unless they 
are provided with adequate water bars or are protected 
by plant cover, or both. 

Logging roads require suitable surfacing for year-round 
use. Construction and maintenance of roads built on this 
unit are difficult because of the 20- to 40-inch-thick ash 
layer in the Tolo soil. This material makes poor subgrade 
for roads because it does not compact easily when dry, 
has high potential for frost action, and has high available 
water capacity. When wet or moist, unsurfaced roads 
and skid trails are soft. They may be impassable during 
rainy periods. 

If the road base is on the Kilmerque soil or on the 
buried subsoil of the Tolo soil, it is highly susceptible to 
gullying unless provided with adequate water bars or 
suitable surfacing. 

Natural reforestation of harvested areas of the Tolo 
soil by Douglas-fir, grand fir, and western larch occurs if 
a seed source is present. Reforestation can be 
accomplished by planting Douglas-fir and grand fir 
seedlings. 

Natural reforestation of harvested areas of the 
Kilmerque soil by ponderosa pine and Douglas-fir occurs 
if a Seed source is present. Reforestation can be 
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accomplished by planting ponderosa pine and Douglas- 
fir seedlings. 

Mortality of naturally established seedlings may be 
high if logging or scarification displaces the layer of ash. 
Seedlings planted in the less fertile subsoil grow poorly. 
Ripping skid trails and landings when the soil is dry 
breaks up compacted layers and improves soil tilth, 
which increases seedling survival. Undesirable plants 
limit natural or artificial reforestation where site 
preparation and maintenance are not adequate. 

Thinning, logging, or fire reduces the density of the 
overstory canopy and increases the production of 
understory. Broadcast seeding of adapted bunchgrasses 
is desirable after the canopy has been opened. To 
reduce the mortality of planted tree seedlings as a result 
of plant competition, grasses and trees should be 
seeded at the same time. 

If the understory is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, and a planned 
grazing system. 


100C—Tolo-Klicker association, 3 to 15 percent 
slopes. This map unit is on plateaus of the Blue 
Mountains. Elevation is 3,000 to 4,500 feet. The average 
annual precipitation is 20 to 40 inches, the average 
annual air temperature is 42 to 45 degrees F, and the 
average frost-free period is 60 to 100 days. 

This unit is 40 percent Tolo silt loam and 30 percent 
Klicker silt loam. 

Included in this unit are small areas of Albee, Anatone, 
and Bocker soils. Aiso included are small areas of soils 
that are similar to the Klicker soil but that have an ash 
layer 5 to 20 inches thick on the surface and small areas 
of Tolo and Klicker soils that have slopes of 15 to 35 
percent. Included areas make up about 30 percent of the 
total acreage. 

The Tolo soil is deep and well drained. It formed in 
volcanic ash over a buried soil and generally is on north- 
and east-facing slopes. Typically, the surface is covered 
with a mat of needles and twigs about 1 inch thick. The 
surface layer is brown silt loam about 4 inches thick. The 
subsoil is very pale brown silt loam about 18 inches 
thick. Below this is a buried subsoil of light yellowish 
brown silt loam about 38 inches thick over basalt. Depth 
to basalt is 60 inches or more. In some areas depth to 
basalt ranges from 40 to 60 inches. 

Permeability of the Tolo soil is moderate to a depth of 
22 inches and moderately slow below this depth. 
Available water capacity is about 12 to 19 inches. 


Umatilla County Area, Oregon 


Effective rooting depth is 60 inches or more. Runoff is 
medium, and the hazard of water erosion is moderate. 

The Klicker soil is moderately deep and well drained. It 
formed in residuum mixed with loess and generally is on 
south- and west-facing slopes. Typically, the surface is 
covered with a mat of needles and twigs about 1 inch 
thick. The surface layer is dark reddish brown silt loam 
about 7 inches thick. The subsoil is dark reddish brown 
very cobbly silty clay loam about 14 inches thick. Basalt 
is at a depth of 21 inches. Depth to basalt ranges from 
20 to 40 inches. 

Permeability of the Klicker soil is moderately slow. 
Available water capacity is about 2.5 to 7.0 inches. 
Effective rooting depth is 20 to 40 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 

This unit is used for timber production, livestock 
grazing, and wildlife habitat. 

The Tolo soil is suited to the production of grand fir, 
Douglas-fir, and western larch. Other species that grow 
on this soil include lodgepole pine. The understory in 
mainly elk sedge, princes pine, and myrtle pachystima. 

On the basis of a 50-year site curve, the mean site 
index for grand fir is 85. Thus, the mean annual 
increment for 80-year-old trees is 122 cubic feet per 
acre. The culmination of mean annual increment (CMAI) 
is 124 cubic feet per acre at 100 years for all trees 1 
inch and larger in diameter at breast height. 

The Klicker soil is suited to the production of 
ponderosa pine. Other species that grow on this soil 
include Douglas-fir. The understory is mainly common 
snowberry, elk sedge, and pinegrass. 

On the basis of a 100-year site curve, the mean site 
index for ponderosa pine is 76. Thus, the mean annual 
increment for 80-year-old trees 6.6 inches and larger in 
diameter at breast height is 51 cubic feet per acre. The 
mean annual increment at culmination (CMAI) for 50- 
year-old trees 0.6 inch and larger in diameter at breast 
height is 63 cubic feet per acre. 

The main limitations for the management of timber are 
the hazards of compaction and erosion, steepness of 
slope, the high content of rock fragments in the Klicker 
soil, and plant competition. 

Using standard wheeled and tracked equipment when 
the soil is moist causes rutting and compaction. Puddling 
can occur when the soil is wet. Displacement of the 
surface layer occurs most readily on the Tolo soil when it 
is dry. Using low-pressure ground equipment damages 
the soil less and helps to maintain productivity. Proper 
design of road drainage systems and care in the 
placement of culverts help to control erosion. Seeding 
road cuts and fills to a permanent plant cover reduces 
erosion. Steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying unless they are 
provided with adequate water bars or are protected by 
plant cover, or both. 

Logging roads require suitable surfacing for year-round 
use. Construction and maintenance of roads built on this 
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unit are difficult because of the 20- to 40-inch-thick ash 
layer in the Tolo soil. This material makes poor subgrade 
for roads because it does not compact easily when dry, 
has high potential for frost action, and has high available 
water capacity. When wet or moist, unsurfaced roads 
and skid trails are soft and slippery. They may be 
impassable during rainy periods. 

Natural reforestation of harvested areas of the Τοίο 
soil by Douglas-fir, grand fir, and western larch occurs if 
a seed source is present. Ripping skid trails and landings 
when the soil is dry breaks up compacted layers and 
improves soil tilth, which increases seedling survival. 
Mortality of naturally established seedlings may be high if 
logging or scarification displaces the layer of ash. 
Reforestation can be accomplished by planting Douglas- 
fir and grand fir seedlings. Seedlings planted in the less 
fertile subsoil grow poorly. 

Natural reforestation of harvested areas of the Klicker 
soil by ponderosa pine occurs if a seed source is 
present. Ripping skid trails and landings when the soil is 
dry breaks up compacted layers and improves soil tilth, 
which increases seedling survival. Reforestation can be 
accomplished by planting ponderosa pine and Douglas- 
fir seedlings. The high content of rock fragments in the 
soil reduces seedling survival. To compensate for the 
higher mortality that can be expected, larger trees or 
more trees than normal can be planted. 

Undesirable plants on the Tolo soil limit adequate 
natural or artificial reforestation unless site preparation 
and maintenance are intensive. intensive site preparation 
and maintenance generally are not needed on the 
Klicker soil. 

Because roots are restricted by bedrock, trees on the 
Klicker soil are subject to windthrow. 

Thinning, logging, or fire reduces the density of the 
overstory canopy and increases the production of 
understory. Broadcast seeding of adapted bunchgrasses 
is desirable after the canopy has been opened. To 
reduce the mortality of planted tree seedlings as a result 
of plant competition, grasses and trees should be 
seeded at the same time. 

If the understory is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, and a planned 
grazing system. 


100E—Tolo-Klicker association, 15 to 35 percent 
slopes. This map unit is on hillslopes of the Blue 
Mountains. Elevation is 3,000 to 4,500 feet. The average 
annual precipitation is 20 to 40 inches, the average 
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annual air temperature is 42 to 45 degrees F, and the 
average frost-free period is 60 to 100 days. 

This unit is 40 percent Tolo silt loam and 30 percent 
Klicker silt loam. 

Included in this unit are small areas of Albee, Anatone, 
Bocker, Kahler, and Umatilla soils. Also included are 
small areas of soils that are similar to the Klicker soil but 
that have a 5- to 20-inch-thick layer of ash and small 
areas of Tolo and Klicker soils that have slopes of 3 to 
15 percent or 35 to 50 percent. Included areas make up 
about 30 percent of the total acreage. 

The Tolo soil is deep and well drained. It formed in 
volcanic ash over a buried soil and is on north- and east- 
facing slopes. Typically, the surface is covered with a 
mat of needles and twigs about 1 inch thick. The surface 
layer is brown silt loam about 4 inches thick. The subsoil 
is very pale brown silt loam about 18 inches thick. Below 
this is a buried subsoil of light yellowish brown silt loam 
about 38 inches thick over basalt. Depth to basalt is 60 
inches or more. In some areas depth to basalt ranges 
from 40 to 60 inches. 

Permeability of the Tolo soil is moderate to a depth of 
22 inches and moderately slow below this depth. 
Available water capacity is about 12 to 19 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
rapid, and the hazard of water erosion is high. 

The Klicker soil is moderately deep and well drained. It 
formed in residuum mixed with loess and is on south- 
and west-facing slopes. Typically, the surface is covered 
with a mat of needles and twigs about 1 inch thick. The 
surface layer is dark brown silt loam about 7 inches 
thick. The subsoil is dark brown very cobbly silty clay 
loam about 14 inches thick. Basalt is at a depth of 21 
inches. Depth to basalt ranges from 20 to 40 inches. 

Permeability of the Klicker soil is moderately slow. 
Available water capacity is about 2.5 to 7.0 inches. 
Effective rooting depth is 20 to 40 inches. Runoff is 
rapid, and the hazard of water erosion is high. 

This unit is used for timber production, livestock 
grazing, and wildlife habitat. 

The Tolo soil is suited to the production of grand fir, 
Douglas-fir, and western larch. Other species that grow 
on this soil include lodgepole pine. The understory is 
mainly elk sedge, princes pine, and myrtle pachystima. 

On the basis of a 50-year site curve, the mean site 
index for grand fir is 85. Thus, the mean annual 
increment for 80-year-old trees is 122 cubic feet per 
acre. The culmination of mean annual increment (CMAI) 
is 124 cubic feet per acre at 100 years for all trees 1 
inch and larger in diameter at breast height. 

The Klicker soil is suited to the production of 
ponderosa pine. Other species that grow on this soil 
include Douglas-fir. The understory is mainly common 
snowberry, elk sedge, and pinegrass. 

On the basis of a 100-year site curve, the mean site 
index for ponderosa pine is 76. Thus, the mean annual 
increment for 80-year-old trees 6.6 inches and larger in 
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diameter at breast height is 51 cubic feet per acre. The 
mean annual increment at culmination (CMAI) for 50- 
year-old trees 0.6 inch and larger in diameter at breast 
height is 63 cubic feet per acre. 

The main limitations for the management of timber are 
the hazards of compaction and erosion, steepness of 
slope, the high content of rock fragments in the Klicker 
soil, and plant competition on the Tolo soil. 

Wheeled and tracked equipment can be used, but 
cable yarding generally is safer in the more steeply 
sloping areas and disturbs the soil less. Using standard 
wheeled and tracked equipment when the soil is moist 
causes rutting and compaction. Puddling can occur when 
the soil is wet. Displacement of the surface layer occurs 
most readily on the Tolo soil when it is dry. Using low- 
pressure ground equipment damages the soil less and 
helps to maintain productivity. 

Proper design of road drainage systems and care in 
the placement of culverts help to control erosion. 
Seeding road cuts and fills to a permanent plant cover 
reduces erosion. Steep yarding paths, skid trails, and 
firebreaks are subject to rilling and gullying unless they 
are provided with adequate water bars or are protected 
by plant cover, or both. 

Logging roads require suitable surfacing for year-round 
use. Construction and maintenance of roads built on this 
unit are difficult because of the 20- to 40-inch-thick ash 
layer in the Tolo soil. This material makes poor subgrade 
for roads because it does not compact easily when dry, 
has high potential for frost action, and has high available 
water capacity. When wet or moist, unsurfaced roads 
and skid trails are soft and slippery. They may be 
impassable during rainy periods. 

Natural reforestation of harvested areas of the Tolo 
Soil by Douglas-fir, grand fir, and western larch occurs if 
a seed source is present. Ripping skid trails and landings 
when the soil is dry breaks up compacted layers and 
improves soil tilth, which increases seedling survival. 
Mortality of naturally established seedlings may be high if 
logging or scarification displaces the layer of ash. 
Reforestation can be accomplished by planting Douglas- 
fir and grand fir seedlings. Seedlings planted in the less 
fertile subsoil grow poorly. 

Natural reforestation of harvested areas of the Klicker 
soil by ponderosa pine occurs if a seed source is 
present. Ripping skid trails and landings when the soil is 
dry breaks up compacted layers and improves soil tilth, 
which increases seedling survival. Reforestation can be 
accomplished by planting ponderosa pine and Douglas- 
fir seedlings. The high content of rock fragments in the 
soil reduces seedling survival. To compensate for the 
higher mortality that can be expected, larger trees or 
more trees than normal can be planted. 

Undesirable plants on the Tolo soil limit adequate 
natural or artificial reforestation unless site preparation 
and maintenance are intensive. Intensive site preparation 
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and maintenance generally are not needed on the 
Klicker soil. 

Because roots are restricted by bedrock, trees on the 
Klicker soil are subject to windthrow. 

Thinning, logging, or fire reduces the density of the 
overstory canopy and increases the production of 
understory. Broadcast seeding of adapted bunchgrasses 
is desirable after the canopy has been opened. To 
reduce the mortality of planted tree seedlings as a result 
of plant competition, grasses and trees should be 
seeded at the same time. 

If the understory is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, and a planned 
grazing system. 


101A—Tolo Variant silt loam, 0 to 3 percent 
slopes. This deep, poorly drained soil is on basin floors. 
It formed in volcanic ash and alluvium. Elevation is 3,900 
to 5,000 feet. The average annual precipitation is 30 to 
60 inches, the average annual air temperature is 40 to 
45 degrees F, and the average frost-free period is less 
than 30 days to 60 days. 

Typically, the surface layer is dark gray silt loam about 
14 inches thick. The upper 12 inches of the subsoil is 
white silt loam, and the lower 34 inches is light gray silt 
loam. 

Included in this unit are small areas of Helter and Tolo 
soils. Also included are small areas of soils that are 
similar to this Tolo Variant soil but are moderately well 
drained. Included areas make up about 15 percent of the 
total acreage. 

Permeability of this Tolo Variant soil is moderate. 
Available water capacity is about 14 to 17 inches. 
Effective rooting depth is 60 inches for water-tolerant 
plants but is limited to depths between 6 and 36 inches 
for non-water-tolerant plants. Runoff is slow, and the 
hazard of water erosion is slight. Depth to a seasonal 
high water table ranges from 12 inches above the 
surface to 36 inches below the surface in March through 
October. This soil is subject to long periods of flooding in 
March through June. 

Most areas of this unit are used as wildlife habitat. A 
few areas are used for recreation and livestock grazing. 
If this unit is used for recreational development, the 
main limitation is the seasonal high water table. This 
severely limits the use of the unit as camp and picnic 

areas and for use by off-road vehicles. 

If this unit is used for livestock grazing, the main 
limitation is the seasonal high water table. 
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Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and to protect the soil from erosion. 
Grazing when the soil is moist results in compaction of 
the surface layer, poor tilth, and excessive runoff. 

Wetness limits the choice of plants and the period of 
cutting or grazing and increases the risk of winterkill. The 
water table is nearest the surface in spring. Grazing or 
use of equipment for seeding or tillage should be 
avoided during this time. 


102C—Tutuilla silty clay loam, 1 to 15 percent 
slopes. This deep, well drained soil is on summits of 
foothills of the Blue Mountains. It formed in loess over 
metasedimentary material. Elevation is 3,600 to 4,000 
feet. The average annual precipitation is 24 to 28 inches, 
the average annual air temperature is 45 to 48 degrees 
F, and the average frost-free period is 100 to 125 days. 

Typically, the surface layer is dark grayish brown silty 
clay loam about 19 inches thick. The subsoil is brown 
clay about 31 inches thick. The substratum to a depth of 
60 inches or more is partially weathered 
metasedimentary material. 

Included in this unit are small areas of Bridgecreek, 
Gurdane, Gwinly, Hankins, and Silvies soils. Also 
included are small areas of soils that are similar to this 
Tutuilla soil but have less than 35 percent clay in the 
subsoil, Tutuilla soils that have slopes of 15 to 35 
percent, ash pockets, and rock outcroppings. Included 
areas make up about 25 percent of the total acreage. 

Permeability of this Tutuilla soil is very slow. Available 
water capacity is about 6 to 12 inches. Effective rooting 
depth is 40 to 60 inches. Runoff is medium, and the 
hazard of water erosion is moderate. 

This unit is used mainly for hay and pasture and as 
rangeland. It is also used for nonirrigated small grain. 

If this unit is used for hay and pasture, the main 
limitations are the moderate hazard of water erosion and 
the very slow permeability. 

Grazing when the soil is moist results in compaction of 
the surface layer, poor tilth, and excessive runoff. Proper 
stocking rates, pasture rotation, and restricted grazing 
during wet periods help to keep the pasture in good 
condition and to protect the soil from erosion. 

The potential plant community on this unit is mainly 
Idaho fescue, bluebunch wheatgrass, and Sandberg 
bluegrass. If the rangeland is overgrazed, the proportion 
of preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitation for seeding is the 
very slow permeability. Because of the high clay content 
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and the very slow permeability of the soil, seeding with 
heavy equipment should be restricted to drier periods to 
reduce erosion, compaction, and rutting. The plants 
selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. 

If this unit is used for nonirrigated small grain, the main 
limitations are the hazard of water erosion and the very 
slow permeability. Although most of this unit is farmed 
using a grain-fallow cropping system, precipitation may 
be adequate to permit annual cropping. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil in this unit is tilled when wet. Chiseling 
or subsoiling can be used to break up the pan. Tillage 
with heavy equipment should be restricted to drier 
periods to reduce compaction and rutting. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, sulfur, and phosphorous 
fertilizer. 


103E—Tutuilla silty clay loam, 15 to 35 percent 
north slopes. This deep, well drained soil is on foothills 
of the Blue Mountains. It formed in loess over 
metasedimentary material, Elevation is 3,600 to 4,000 
feet. The average annual precipitation is 24 to 28 inches, 
the average annual air temperature is 45 to 48 degrees 
F, and the average frost-free period is 100 to 125 days. 

Typically, the surface layer is dark grayish brown silty 
clay loam about 19 inches thick. The subsoil is brown 
clay about 31 inches thick. The substratum to a depth of 
60 inches or more is partially weathered 
metasedimentary material. Depth to weathered 
metasedimentary material ranges from 40 to 60 inches. 
In some areas depth to metasedimentary material is 
more than 60 inches. 

Included in this unit are small areas of Bridgecreek, 
Gurdane, and Hankins soils and areas of Rock outcrop. 
Also included are small areas of Tutuilla soils that have 
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slopes of 5 to 15 percent or 35 to 50 percent. Included 
areas make up about 25 percent of the total acreage. 

Permeability of this Tutuilla soil is very slow. Available 
water capacity is about 6 to 12 inches. Effective rooting 
depth is 40 to 60 inches. Runoff is rapid, and the hazard 
of water erosion is high. 

This unit is used mainly as rangeland and wildlife 
habitat. 

The potential plant community on this unit is mainly 
Idaho fescue, hawthorn, chokecherry, and snowberry. If 
the rangeland is overgrazed, the proportion of preferred 
forage plants decreases and that of less preferred 
forage plants increases; therefore, livestock grazing 
should be managed so that the desired balance of 
preferred species is maintained in the plant community. 
Grazing should be delayed until the more desirable 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are 
steepness of slope and the very slow permeability. 
Because of the steepness of slope, high clay content, 
and very slow permeability of the soil in this unit, seeding 
with heavy equipment should be restricted to drier 
periods and the less sloping areas to reduce erosion, 
compaction, and rutting. The plants selected for seeding 
should meet the seasonal requirements of livestock or 
wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management, Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. 


104E— Tutuilla silty clay loam, 15 to 35 percent 
south slopes. This deep, well drained soil is on foothills 
of the Blue Mountains. It formed in loess over 
metasedimentary material. Elevation is 3,600 to 4,000 
feet. The average annual precipitation is 24 to 28 inches, 
the average annual air temperature is 45 to 48 degrees 
F, and the average frost-free period is 100 to 125 days. 

Typically, the surface layer is dark grayish brown silty 
clay loam about 19 inches thick. The subsoil is brown 
clay about 31 inches thick. The substratum to a depth of 
60 inches or more is partially weathered 
metasedimentary material. in some areas the surface 
layer is stony or cobbly. 

Included in this unit are small areas of Bridgecreek, 
Gurdane, Gwinly, and Hankins soils. Also included are 
small areas of soils that are similar to this Tutuilla soil 
but have less than 35 percent clay in the subsoil, Tutuilla 
soils that have slopes of 5 to 15 percent or 35 to 50 
percent, ash pockets, and rock outcroppings. Included 
areas make up about 25 percent of the total acreage. 

Permeability of this Tutuilla soil is very slow. Available 
water capacity is about 6 to 12 inches. Effective rooting 
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depth is 40 to 60 inches. Runoff is rapid, and the hazard 
of water erosion is high. 

This unit is used as rangeland and wildlife habitat. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass, Idaho fescue, and Sandberg 
bluegrass. If the rangeland is overgrazed, the proportion 
of preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are 
steepness of slope and the very slow permeability. 
Because of the steepness of slope, the high clay 
content, and the very slow permeability of the soil in this 
unit, seeding with heavy equipment should be restricted 
to drier periods and the more gently sloping areas to 
reduce erosion, compaction, and rutting. The plants 
selected for seeding should meet the seasonal 
requirements of livestock or wiidlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. 


105A—Umapine silt loam, 0 to 3 percent slopes. 
This deep, somewhat poorly drained soil is on terraces. 
It formed in silty alluvium. Elevation is 500 to 1,000 feet. 
The average annual precipitation is 6 to 12 inches, the 
average annual air temperature is 50 to 54 degrees F, 
and the average frost-free period is 160 to 195 days. 

Typically, the surface layer is pale brown silt loam 
about 7 inches thick. The subsoil is light brownish gray 
silt loam about 18 inches thick. The upper 7 inches of 
the substratum is light gray silt loam, the next 16 inches 
is white silt loam, and the lower part to a depth of 60 
inches or more is brown silt loam. In some areas the 
surface layer is very fine sandy loam. 

Included in this unit are small areas of Esquatzel, 
Pedigo, Powder, and Stanfield soils. Also included are 
small areas of soils that are similar to this Umapine soil 
but are moderately alkaline in the surface layer. Included 
areas make up about 20 percent of the total acreage. 

Permeability of this Umapine soil is moderate. 
Available water capacity is about 8 to 12 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
slow, and the hazard of water erosion is slight. A 
seasonal high water table is at a depth of 12 to 42 
inches in spring. This soil is subject to occasional 
periods of flooding in winter and spring. The hazard of 
soil blowing is moderate. This soil contains large 
amounts of sodium. 
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Most areas of this unit are used for pasture. A few 
areas are used for irrigated crops such as alfalfa hay 
and as rangeland. 

This unit is limited mainly by wetness, excess sodium, 
and the moderate hazard of soil blowing. 

Although some areas of the soil in this unit have a 
high content of toxic salts, particularly sodium, the soil 
can be used for crops if steps are taken to reduce the 
content of these salts. Practices that can be used to 
reduce the content of salts include ripping the hardpan, 
where feasible; applying proper amounts of soil 
amendments; irrigating and leaching; growing salt- 
tolerant crops; and returning crop residue to the soil. 
Subsurface drains may be necessary in some areas to 


‘remove excess water and provide an outlet for leached 


salts. 

Irrigation water can be applied by flood or sprinkler 
methods. Leveling helps to ensure the uniform 
application and removal of water. 

The concentration of salts and alkali in the surface 
layer limits the production of plants suitable for pasture. 
Wetness also limits the choice of plants, and it limits the 
period of cutting or grazing and increases the risk of 
winterkill. Proper stocking rates, pasture rotation, and 
restricted grazing during wet periods help to keep the 
pasture in good condition and to protect the soil from 
erosion. Grazing when the soil is moist results in 
compaction of the surface layer, poor tilth, and excessive 
runoff. 

Soil blowing generally is not a problem when the soil 
in this unit is in permanent pasture; however, when the 
plant cover is removed by overgrazing or tillage, the soil 
is susceptible to soil blowing. Practices that can be used 
to reduce soil blowing are establishing windbreaks, 
growing winter cover crops, using minimum tillage, 
properly timing irrigation, keeping the soil rough and 
cloddy when it is not protected by plant cover, and 
conducting tillage and other farming operations at right 
angle to the prevailing wind. Blowout areas can be 
treated by disking in straw and seeding adapted grasses. 
Among the trees and shrubs that are suitable for 
windbreaks are Lombardy poplar, Scotch pine, and 
caragana. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes 10 or 12 years of alfalfa for 
seed and 2 years of small grain. Returning crop residue 
to the soil or regularly adding other organic matter 
improves fertility, reduces crusting, and increases the 
water intake rate. 

The potential plant community on this unit is mainly 
basin wildrye, inland saltgrass, and black greasewood. 


106A—Umapine silt loam, reclaimed, 0 to 3 percent 
slopes. This deep, moderately well drained soil is on 
terraces. It formed in silty alluvium. Elevation is 400 to 
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1,300 feet. The average annual precipitation is 9 to 12 
inches, the average annual air temperature is 50 to 54 
degrees F, and the average frost-free period is 150 to 
195 days. 

Typically, the surface layer is light brownish gray 
coarse silt loam about 13 inches thick. The subsoil is 
light gray very fine sandy loam about 9 inches thick. The 
upper 27 inches of the substratum is white very fine 
sandy loam, and the lower part to a depth of 60 inches 
or more is light brownish gray silt loarn (fig. 9). In some 
areas the surface layer is very fine sandy loam. 

Included in this unit are small areas of Stanfield soils, 
some of which have been reclaimed, and Umapine soils 
that have not been reclaimed. Also included are small 
areas of soils that have a hardpan at a depth of 40 to 60 
inches. Included areas make up about 20 percent of the 
total acreage. 

Permeability of this Umapine soil is moderate. 
Available water capacity is about 7 to 12 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
slow, and the hazard of water erosion is slight. The 
hazard of soil blowing is moderate. A seasonal high 
water table fluctuates between depths of 48 and 72 
inches in winter and spring. This soil is subject to rare 
periods of flooding. 

Most areas of this unit are used for irrigated crops, 
mainly small grain and alfalfa hay, and as rangeland. 
Among the other crops grown are corn for silage, beans, 
and tree fruit. Some areas are used for pasture. 

This unit is suited to irrigated crops. Furrow, border, 
corrugation, drip, and sprinkler irrigation systems are 
suited to this unit. The method used generally is 
governed by the crop. To avoid overirrigating and 
increasing the risk of erosion, applications of irrigation 
water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. Poor irrigation 
management can cause an excessive amount of salts to 
accumulate near the soil surface. 

If gravity irrigation systems are used, leveling may be 
needed in sloping areas for the efficient application and 
removal of irrigation water. Use of pipe, ditch lining, or 
drop structures in irrigation ditches facilitates irrigation 
and reduces ditch erosion. 

The organic matter content of the soil can be 
maintained by using all crop residue, plowing under 
cover crops, and using a suitable cropping system. A 
suitable cropping system is one that includes 4 or 5 
years of alfalfa hay and 3 or 4 years of small grain or 
corn. Returning crop residue to the soil or regularly 
adding other organic matter improves fertility, reduces 
crusting, and increases the water intake rate. 

If this unit is used for hay and pasture, proper stocking 
rates, pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
to protect the soil from erosion. Grazing when the soil is 
moist results in compaction of the surface layer, poor 
tilth, and excessive runoff. 
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Figure 9.— Typical profile of Umapine silt loam, reclaimed, 0 to 3 
percent slopes. Note salts crusting in lower part. 
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Irrigation water can be applied by the sprinkler and 
flood methods. Leveling helps to ensure the uniform 
application of water. 

Soil blowing generally is not a problem when the soil 
in this unit is in permanent pasture; however, when the 
plant cover is removed by overgrazing or tillage, the soil 
is susceptible to blowing. Practices that can be used to 
reduce soil blowing are establishing windbreaks, growing 
winter cover crops, using minimum tillage, properly timing 
irrigation, keeping the soil rough and cloddy when it is 
not protected by plant cover, and conducting tillage and 
other farming operations at right angle to the prevailing 
wind. Blowout areas can be treated by disking in straw 
and seeding adapted grasses. Among the trees and 
shrubs that are suitable for windbreaks are Lombardy 
poplar, Scotch pine, and caragana. 


107E—Umatilla-Kahler association, 15 to 35 
percent slopes. This map unit is on hillslopes in the 
Blue Mountains. Slopes are convex and generally are 
north- or east-facing. Elevation is 2,000 to 5,000 feet. 
The average annual precipitation is 15 to 45 inches, the 
average annual air temperature is 40 to 45 degrees F, 
and the average frost-free period is 30 to 90 days. 

This unit is 55 percent Umatilla loam and 25 percent 
Kahler silt loam. 

Included in this unit are small areas of Buckcreek, 
Gwin, Klicker, and Tolo soils and Rock outcrop. Also 
included are small areas of soils that are similar to the 
Umatilla and Kahler soils but that are 20 to 60 inches 
deep to basalt and small areas of Umatilla and Kahler 
soils that have slopes of 35 to 70 percent. Included 
areas make up about 20 percent of the total acreage. 

The Umatilla soil is deep and well drained. It formed in 
loess and colluvium and generally is in convex areas. 
Typically, the surface is covered with a mat of needles 
and twigs about 1 inch thick. The surface layer is dark 
grayish brown and brown loam about 12 inches thick. 
The upper 16 inches of the subsoil is brown cobbly clay 
loam, and the lower 32 inches or more is brown very 
cobbly clay loam over basalt. Depth to basalt is 60 
inches or more. 

Permeability of the Umatilla soil is moderate. Available 
water capacity is about 7 to 12 inches. Effective rooting 
depth is 60 inches or more. Runoff is rapid, and the 
hazard of water erosion is high. 

The Kahler soil is deep and well drained. It formed in 
loess and colluvium and generally is in concave areas. 
Typically, the surface is covered with a mat of needles 
and twigs about 1 inch thick. The surface layer is dark 
brown and brown silt loam about 20 inches thick. The 
upper 17 inches of the subsoil is dark brown silty clay 
loam, and the lower 23 inches or more is brown cobbly 
silty clay loam over basalt. Depth to basalt is 60 inches 
or more. 

Permeability of the Kahler soil is moderate. Available 
water capacity is about 8 to 14 inches. Effective rooting 
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depth is 60 inches or more. Runoff is rapid, and the 
hazard of water erosion is high. 

This unit is used for timber production, livestock 
grazing, and wildlife habitat. 

This unit is suited to the production of Douglas-fir and 
grand fir. Other species that grow on this unit include 
western larch and ponderosa pine. The understory is 
mainly pinegrass, mallow ninebark, and common 
snowberry. 

On the basis of a 50-year site curve, the mean site 
index for Douglas-fir is 70 on the Umatilla soil. Thus, the 
mean annual increment for 80-year-old trees is 59 cubic 
feet per acre. The culmination of mean annual increment 
(CMAI) is 61 cubic feet per acre at 103 years for all trees 
1 inch and larger in diameter at breast height. 

On the basis of a 50-year site curve, the mean site 
index for Douglas-fir is 75 on the Kahler soil. Thus, the 
mean annual increment for 80-year-old trees is 70 cubic 
feet per acre. The mean annual increment at culmination 
(CMAI) for 96-year-old trees is 71 cubic feet per acre. 

The main limitations for the management of timber are 
the hazards of soil compaction and erosion, steepness 
of slope, and plant competition. 

Wheeled and tracked equipment can be used, but 
cable yarding generally is safer in the more steeply 
sloping areas and disturbs the soil less. Using standard 
wheeled and tracked equipment when the soil is moist 
causes rutting and compaction. Puddling can occur when 
the soil is wet. Using low-pressure ground equipment 
reduces damage to the soil and helps to maintain 
productivity. 

In the more steeply sloping areas, road location is 
more difficult and maintenance costs are greater. Proper 
design of road drainage systems and care in the 
placement of culverts help to control erosion. Seeding 
road cuts and fills to a permanent plant cover reduces 
erosion. Steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying unless they are 
provided with adequate water bars or are protected by 
plant cover, or both. 

Logging roads require suitable surfacing for year-round 
use. When wet or moist, unsurfaced roads and skid trails 
are soft and slippery. They may be impassable during 
rainy periods. 

Natural reforestation of harvested areas by Douglas-fir 
and grand fir occurs readily if a seed source is present. 
Reforestation can be accomplished by planting Douglas- 
fir and grand fir seedlings. The high content of rock 
fragments in the soil reduces seedling survival. To 
compensate for the higher mortality that can be 
expected, larger trees or more trees than normal can be 
planted. Ripping skid trails and landings when the soil is 
dry breaks up compacted layers and improves soil tilth, 
which increases seedling survival. Undesirable plants 
limit natural or artificial reforestation where site 
preparation and maintenance are not adequate. 
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Thinning, logging, or fire reduces the density of the 
overstory canopy and increases the production of 
understory. Broadcast seeding of adapted bunchgrasses 
is desirable after the canopy has been opened. To 
reduce the mortality of planted tree seedlings as a result 
of plant competition, grasses and trees should be 
seeded at the same time. 

If the understory is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, and a planned 
grazing system. 


107F—Umatilla-Kahler association, 35 to 70 
percent slopes. This map unit is on hillslopes of the 
Blue Mountains. The native vegetation is mainly conifers 
and an understory of grasses, shrubs, and forbs. Slopes 
are convex and generally are north- or east-facing. 
Elevation is 2,000 to 5,000 feet. The average annual 
precipitation is 15 to 45 inches, the average annual air 
temperature is 40 to 45 degrees F, and the average 
frost-free period is 30 to 90 days. 

This unit is 50 percent Umatilla loam and 25 percent 
Kahler silt loam. 

Included in this unit are small areas of Buckcreek, 
Gwin, Klicker, and Tolo soils and Rock outcrop. Also 
included are small areas of soils that are similar to the 
Umatilla and Kahler soils but that are 20 to 60 inches 
deep to basalt and small areas of Umatilla and Kahler 
soils that have slopes of 15 to 35 percent. Included 
areas make up about 25 percent of the total acreage. 

The Umatilla soil is deep and well drained. It formed in 
loess and colluvium and generally is in convex areas. 
Typically, the surface is covered with a mat of needles 
and twigs about 1 inch thick. The surface layer is dark 
grayish brown and brown loam about 12 inches thick. 
The upper 16 inches of the subsoil is brown cobbly clay 
loam, and the lower 32 inches or more is brown very 
cobbly clay loam over basalt. Depth to basalt is 60 
inches or more. 

Permeability of the Umatilla soil is moderate. Available 
water capacity is about 7 to 12 inches. Effective rooting 
depth is 60 inches or more. Runoff is rapid, and the 
hazard of water erosion is high. 

The Kahler soil is deep and well drained. It formed in 
loess and colluvium and generally is in concave 
positions. Typically, the surface is covered with a mat of 
needles and twigs about 1 inch thick. The surface layer 
is dark brown and brown silt loam about 20 inches thick. 
The upper 17 inches of the subsoil is dark brown silty 
clay loam, and the lower 23 inches or more is brown 
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cobbly silty clay loam over basalt. Depth to basalt is 60 
inches or more. 

Permeability of the Kahler soil is moderate. Available 
water capacity is about 8 to 14 inches. Effective rooting 
depth is 60 inches or more. Runoff is rapid, and the 
hazard of water erosion is high. 

This unit is used for timber production, livestock 
grazing, and wildlife habitat. 

This unit is suited to the production of Douglas-fir and 
grand fir. Other species that grow on this unit include 
western larch and ponderosa pine. The understory is 
mainly pinegrass, mallow ninebark, and common 
snowberry. 

On the basis of a 50-year site curve, the mean site 
index for Douglas-fir is 70 on the Umatilla soil. Thus, the 
mean annual increment for 80-year-old trees is 59 cubic 
feet per acre. The culmination of mean annual increment 
(CMAI) is 61 cubic feet per acre at 103 years for all trees 
1 inch and larger in diameter at breast height. 

On the basis of a 50-year site curve, the mean site 
index for Douglas-fir is 75 on the Kahler soil. Thus, the 
mean annual increment for 80-year-old trees is 70 cubic 
feet per acre. The culmination of mean annual increment 
(CMAI) is 71 cubic feet per acre at 96 years for all trees 
1 inch and larger in diameter at breast height. 

The main limitations for the management of timber are 
the steepness of slope, hazard of erosion, soil 
compaction, and plant competition. 

Steepness of slope restricts the use of wheeled and 
tracked equipment on skid trails. Cable yarding generally 
is safer and disturbs the soil less. 

Locating roads on midslopes results in large cuts and 
fills and thus removes land from production. Material 
cast to the side when building roads can damage 
vegetation. It is also a potential source of sedimentation. 
Because of the steepness of slope, this unit may be 
subject to slumping, especially where road cuts are 
made. End hauling of waste material minimizes damage 
to vegetation downslope and reduces the potential for 
sedimentation. Seeding road cuts and fills to permanent 
plant cover reduces erosion. Proper design of road 
drainage systems and care in the placement of culverts 
help to control erosion. Steep yarding paths, skid trails, 
and firebreaks are subject to rilling and gullying unless 
they are provided with adequate water bars or are 
protected by plant cover, or both. 

Logging roads require suitable surfacing for year-round 
use. When wet or moist, unsurfaced roads and skid trails 
are soft and slippery. They may be impassable during 
rainy periods. 

Natural reforestation of harvested areas by Douglas-fir 
and grand fir occurs if a seed source is present. 
Reforestation can be accomplished by planting Douglas- 
fir and grand fir seedlings. The high content of rock 
fragments in the soil reduces seedling survival. To 
compensate for the higher mortality that can be 
expected, larger trees or more trees than normal can be 
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planted. Ripping skid trails and landings when the soil is 
dry breaks up compacted layers and improves soil tilth, 
which increases seedling survival. Undesirable plants 
prevent adequate natural or artificial reforestation unless 
intensive site preparation and maintenance are used. 

Thinning, logging, or fire reduces the density of the 
overstory canopy and increases the production of 
understory. Broadcast seeding of adapted bunchgrasses 
is desirable after the canopy has been opened. To 
reduce the mortality of planted tree seedlings as a result 
of plant competition, grasses and trees should be 
seeded at the same time. 

Because the overstory on this unit generally is very 
dense and forage production is low, livestock and wildlife 
usually graze areas that have been opened by logging or 
fire. Some of the nonforested included soils, such as the 
Buckcreek and Gwin soils, provide a considerable 
amount of forage for livestock and wildlife. Wildlife use 
this unit primarily as shelter from winter storms. 

If the understory is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, and a planned 
grazing system. 


108F—Umatilla-Kahler-Gwin association, 35 to 70 
percent slopes. This map unit is on hillslopes of the 
Blue Mountains. Elevation is 2,000 to 5,000 feet. The 
average annual precipitation is 15 to 45 inches, the 
average annual air temperature is 40 to 47 degrees F, 
and the average frost-free period is 30 to 120 days. 

This unit is 40 percent Umatilla loam, 20 percent 
Kahler silt loam, and 15 percent Gwin very cobbly silt 
loam. 

Included in this unit are small areas of Buckcreek, 
Klicker, and Tolo soils and Rock outcrop. Also included 
are small areas of soils that are similar to the Umatilla 
and Kahler soils but that are 40 to 60 inches deep to 
basalt and small areas of Umatilla and Kahler soils that 
have slopes of 15 to 35 percent. Included areas make 
up about 25 percent of the total acreage. 

The Umatilla soil is deep and well drained. It formed in 
loess and colluvium and is on north- and east-facing 
slopes. Typically, the surface is covered with a mat of 
needles and twigs about 1 inch thick. The surface layer 
is dark grayish brown and brown loam about 12 inches 
thick. The upper 16 inches of the subsoil is brown cobbly 
clay loam, and the lower 32 inches or more is brown 
very cobbly clay loam over basalt. Depth to basalt is 60 
inches or more. 
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Permeability of the Umatilla soil is moderate. Available 
water capacity is about 7 to 12 inches. Effective rooting 
depth is 60 inches or more. Runoff is rapid, and the 
hazard of water erosion is high. 

The Kahler soil is deep and well drained. It formed in 
loess and colluvium and is on north- and east-facing 
slopes. Typically, the surface is covered with a mat of 
needles and twigs 1 inch thick. The surface layer is dark 
brown and brown silt loam about 20 inches thick. The 
upper 17 inches of the subsoil is dark brown silty clay 
loam, and the lower 23 inches or more is brown cobbly 
silty clay loam over basalt. Depth to basalt is 60 inches 
or more. 

Permeability of the Kahler soil is moderate. Available 
water capacity is about 8 to 14 inches. Effective rooting 
depth is 60 inches or more. Runoff is rapid, and the 
hazard of water erosion is high. 

The Gwin soil is shallow and well drained. It formed in 
colluvium, residuum, and loess and is on south- and 
west-facing slopes. Typically, 3 to 15 percent of the 
surface is covered with stones. The surface layer is dark 
grayish brown extremely stony silt loam about 7 inches 
thick. The subsoil is brown very cobbly silty clay loam 
about 6 inches thick. Basalt is at a depth of 13 inches. 
Depth to basalt ranges from 10 to 20 inches. 

Permeability of the Gwin soil is moderately slow. 
Available water capacity is about 1.5 to 2.5 inches. 
Effective rooting depth is 10 to 20 inches. Runoff is 
rapid, and the hazard of water erosion is high. 

This unit is used for timber production, livestock 
grazing, and wildlife habitat. 

The Umatilla and Kahler soils are suited to the 
production of Douglas-fir and grand fir. Other species 
that grow on these soils include western larch and 
ponderosa pine. The understory is mainly pinegrass, 
mallow ninebark, and common snowberry. 

On the basis of a 50-year site curve, the mean site 
index for Douglas-fir is 70 on the Umatilla soil. Thus, the 
mean annual increment for 80-year-old trees is 59 cubic 
feet per acre. The culmination of mean annual increment 
(CMAI) is 61 cubic feet per acre at 103 years for all trees 
1 inch and larger in diameter at breast height. 

On the basis of a 50-year site curve, the mean site 
index for Douglas-fir is 75 on the Kahler soil. Thus, the 
mean annual increment for 80-year-old trees is 70 cubic 
feet per acre. The culmination of mean annual increment 
(CMAI) is 71 cubic feet per acre at 96 years for all trees 
1 inch and larger in diameter at breast height. 

The main limitations for the management of timber are 
steepness of slope, the hazard of erosion, and the 
hazard of soil compaction. 

Steepness of slope restricts the use of wheeled and 
tracked equipment on skid trails. Cable yarding generally 
is safer and disturbs the soil less. 

Locating roads on midslopes results in large cuts and 
fills and thus removes land from production. Material 
cast to the side when building roads can damage 
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vegetation. It is also a potential source of sedimentation. 
Because of the steepness of slope, the unit may be 
subject to slumping, especially where road cuts are 
made. End hauling of waste material minimizes damage 
to vegetation downslope and reduces the potential of 
sedimentation. Seeding road cuts and fills to a 
permanent plant cover reduces erosion. Proper design of 
road drainage systems and care in the placement of 
culverts help to control erosion. Steep yarding paths, 
skid trails, and firebreaks are subject to rilling and 
gullying unless they are provided with adequate water 
bars or are protected by plant cover, or both. 

Logging roads require suitable surfacing for year-round 
use. When wet or moist, unsurfaced roads and skid trails 
are soft and slippery. They may be impassable during 
rainy periods. 

Natural reforestation of harvested areas by Douglas-fir 
and grand fir occurs if a seed source is present. 
Reforestation can be accomplished by planting Douglas- 
fir and grand fir seedlings. The high content of rock 
fragments in the soil reduces seedling survival. To 
compensate for the higher mortality that can be 
expected, larger trees or more trees than normal can be 
planted. Ripping skid trails and landings when the soil is 
dry breaks up compacted layers and improves soil tilth, 
which increases seedling survival. Undesirable plants 
prevent adequate natural or artificial reforestation unless 
intensive site preparation and maintenance are used. 

Thinning, logging, or fire reduces the density of the 
overstory canopy and increases the production of 
understory. Broadcast seeding of adapted bunchgrasses 
is desirable after the canopy has been opened. To 
reduce the mortality of planted tree seedlings as a result 
of plant competition, grasses and trees should be 
seeded at the same time. 

Because the overstory canopy of the Umatilla and 
Kahler soils generally is very dense and forage 
production therefore is low, livestock and wildlife usually 
graze on the nonforested Gwin soil and in areas that 
have been opened by logging or fire. Also, included soils 
such as the Buckcreek soils offer a considerable amount 
of forage to livestock and wildlife. Wildlife use this unit 
primarily as shelter from winter storms. 

If the understory is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, and a planned 
grazing system. | 


109A—Veazie silt loam, 0 to 3 percent slopes. This 
deep, well drained soil is on flood plains. It formed in 
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mixed alluvium. Elevation is 1,200 to 3,000 feet. The 
average annual precipitation is 14 to 25 inches, the 
average annual air temperature is 48 to 51 degrees F, 
and the average frost-free period is 100 to 150 days. 

Typically, the surface layer is dark grayish brown silt 
loam about 10 inches thick. The subsurface layer is 
brown loam and very gravelly silt loam about 13 inches 
thick. The substratum to a depth of 60 inches or more is 
brown extremely gravelly and extremely cobbly sand or 
loamy sand. Depth to the substratum ranges from 20 to 
40 inches. Some areas have a cobbly or gravelly surface 
layer. 

Included in this unit are small areas of Catherine 
Variant, Hermiston, and Onyx soils and Xerofluvents. 
Also included are small areas of soils that are similar to 
this Veazie soil but that have a gravelly substratum at a 
depth of more than 40 inches. Included areas make up 
about 20 percent of the total acreage. 

Permeability of this Veazie soil is moderate to a depth 
of 23 inches and very rapid below this depth. Available 
water capacity is about 2.5 to 7.5 inches. Effective 
rooting depth is 60 inches for water-tolerant plants but is 
limited to depths between 40 and 60 inches for non- 
water-tolerant plants. Runoff is slow, and the hazard of 
water erosion is slight. A seasonal high water table 
fluctuates between depths of 40 and 60 inches in winter 
and spring. This soil is subject to brief periods of flooding 
in winter and spring. 

This unit is used mainly for irrigated crops such as 
alfalfa hay, small grain, and tree fruit. It is also used for 
pasture, nonirrigated small grain, and homesite 
development. 

This unit is suited to irrigated crops. It is limited mainly 
by the very rapid permeability and low available water 
capacity of the substratum and by the high water table. 

Furrow, border, corrugation, drip, and sprinkler 
irrigation systems are suited to this unit. In some areas 
that have a water table near the surface, crops can be 
supplied water by subirrigation. The method used 
generally is governed by the crop grown. If furrow or 
corrugation irrigation is used, water should be applied at 
frequent intervals and runs should be short. Handline, 
solid set, and overhead sprinkler systems are used; 
overhead sprinklers are also effective in orchards for 
frost control early in spring. To avoid overirrigating and 
leaching of plant nutrients, applications of irrigation water 
should be adjusted to the available water capacity, the 
water intake rate, and the crop needs. If gravity irrigation 
systems are used, leveling may be needed in sloping 
areas for the efficient application and removal of 
irrigation water. Use of pipe, ditch lining, or drop 
structures in irrigation ditches facilitates irrigation and 
reduces ditch erosion. 

In areas between fruit trees, competition for moisture 
from grasses and weeds can be reduced by mowing or 
clean cultivating. 
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Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
A suitable cropping system is one that includes 4 or 5 
years of alfalfa hay and 2 years of small grain. Shallow- 
rooted crops are suited to areas where drainage is not 
adequate. Subsurface drainage can be used to lower the 
water table if a suitable outlet is available. 

If this unit is used for hay and pasture, the main 
limitations are the very rapid permeability and low 
available water capacity of the substratum and the high 
water table. 

Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and to protect the soil from erosion. 
Grazing when the soil is moist results in compaction of 
the surface layer, poor tilth, and excessive runoff. 
Wetness limits the choice of plants and the period of 
cutting or grazing and increases the risk of winterkill. 

Irrigation water can be applied by the flood and 
sprinkler methods. Leveling helps to ensure the uniform 
application of water. 

If this unit is used for homesite development, the main 
limitations are the seasonal high water table, the hazard 
of flooding, and the very rapid permeability of the 
substratum. 

Because of the seasonal high water table, drainage 
should be provided if buildings with basements are 
constructed. Wetness can be reduced by installing drain 
tile around footings. Dikes and channels that have 
outlets for floodwater can be used to protect buildings 
and onsite sewage disposal systems from flooding. 
Culverts may become clogged during floods, and 
damage to roads, homesites, and structures may result. 
Using larger culverts helps to overcome this problem. 

It is difficult to establish plants in areas where the 
surface layer has been removed, exposing the gravelly 
substratum. Mulching and fertilizing cut areas help to 
establish plants. Topsoil can be stockpiled and used to 
reclaim areas disturbed during construction. 

If the soil in this unit is used as a base for roads and 
streets, the upper part of the soil can be mixed with the 
underlying sand and gravel to increase its strength and 
stability. Cutbanks are not stable and are subject to 
slumping. To prevent cutbanks from caving in, 
excavations may require special retainer walls. 

The very rapid permeability of the substratum and the 
seasonal high water table adversely affect the 
purification process of septic tank absorption fields. If the 
density of housing is high, community sewage systems 
are needed to prevent contamination of water supplies 
as a result of seepage from onsite sewage disposal 
systems. 

The potential plant community on this unit is mainly 
tufted hairgrass, bluegrass, and thin bentgrass. 
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110A—Veazie cobbly loam, 0 to 3 percent slopes. 
This deep, well drained soil is on flood plains. It formed 
in mixed alluvium. Elevation is 1,200 to 3,000 feet. The 
average annual precipitation is 14 to 25 inches, the 
average annual air temperature is 48 to 51 degrees F, 
and the average frost-free period is 100 to 150 days. 

Typically, the surface layer is dark grayish brown 
cobbly loam about 10 inches thick. The subsurface layer 
is brown loam and very gravelly silt loam about 13 
inches thick. The substratum to a depth of 60 inches or 
more is brown extremely gravelly and extremely cobbly 
sand or loamy sand. Depth to the substratum ranges 
from 20 to 40 inches. Some areas have a loam, gravelly 
loam, and very cobbly loam surface layer. 

Included in this unit are small areas of Catherine 
Variant soils and Xerofluvents. Included areas make up 
about 20 percent of the total acreage. 

Permeability of this Veazie soil is moderate to a depth 
of 23 inches and very rapid below this depth. Available 
water capacity is about 2.5 to 7.5 inches. Effective 
rooting depth is 60 inches for water-tolerant plants but is 
limited to depths between 40 and 60 inches for non- 
water-tolerant plants. Runoff is slow, and the hazard of 
water erosion is slight. A seasonal high water table 
fluctuates between depths of 40 and 60 inches in winter 
and spring. This soil is subject to brief periods of flooding 
in winter and spring. 

This unit is used mainly for irrigated crops such as 
alfalfa hay, small grain, and tree fruit. It is also used for 
pasture, rangeland, and homesite development. 

This unit is suited to irrigated crops. It is limited mainly 
by the very rapid permeability and low available water 
capacity of the substratum and by the seasonal high 
water table. 

Furrow, border, corrugation, drip, and sprinkler 
irrigation systems are suited to this unit. In areas that 
have a water table near the surface, crops can be 
supplied water by subirrigation. The method used 
generally is governed by the crop grown. If furrow or 
corrugation irrigation is used, water should be applied at 
frequent intervals and runs should be short. Handline, 
solid set, and overhead sprinkler systems are used. 
Overhead sprinklers are also effective in orchards for 
frost control early in spring. To avoid overirrigating and 
leaching of plant nutrients, applications of irrigation water 
should be adjusted to the available water capacity, the 
water intake rate, and the crop needs. If gravity irrigation 
systems are used, leveling may be needed in sloping 
areas for the efficient application and removal of 
irrigation water. Use of pipe, ditch lining, or drop 
structures in irrigation ditches facilitates irrigation and 
reduces ditch erosion. 

In areas between fruit trees, competition for moisture 
from grasses and weeds can be reduced by mowing or 
clean cultivating. Cobbles on the surface limit the use of 
some equipment and increase maintenance costs. 
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Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
A suitable cropping system is one that includes 4 or 5 
years of alfalfa hay and 2 years of small grain. Shallow- 
rooted crops are suited to areas where drainage is not 
adequate. Subsurface drainage can be used to lower the 
water table if a suitable outlet is available. 

If this unit is used for hay and pasture, the main 
limitations are the very rapid permeability and low 
available water capacity of the substratum and the high 
water table. 

Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and to protect the soil from erosion. 
Grazing when the soil is moist results in compaction of 
the surface layer, poor tilth, and excessive runoff. 
Wetness limits the choice of plants and the period of 
cutting or grazing and increases the risk of winterkill. 

Irrigation water can be applied by the flood and 
sprinkler methods. Leveling helps to ensure the uniform 
application of water. 

If this unit is used for homesite development, the main 
limitations are the high water table, the hazard of 
flooding, and the very rapid permeability of the 
substratum. 

Because of the seasonal high water table, drainage 
should be provided if buildings with basements are 
constructed. Wetness can be reduced by installing drain 
tile around footings. 

Dikes and channels that have outlets for floodwater 
can be used to protect buildings and onsite sewage 
disposal systems from flooding. Culverts may become 
clogged during floods, and damage to roads, homesites, 
and structures may result. Using larger culverts helps to 
overcome this problem. 

It is difficult to establish plants in areas where the 
surface and subsurface layers have been removed, 
exposing the substratum. Mulching and fertilizing cut 
areas help to establish plants. Topsoil can be stockpiled 
and used to reclaim areas disturbed during construction. 

If the soil in this unit is used as a base for roads and 
streets, the upper part of the soil can be mixed with the 
underlying sand and gravel to increase its strength and 
stability. Cutbanks are not stable and are subject to 
slumping. To prevent cutbanks from caving in, 
excavations may require special retainer walls. 

The very rapid permeability of the substratum and the 
seasonal high water table adversely affect the 
purification process of septic tank absorption fields. If the 
density of housing is high, community sewage systems 
are needed to prevent contamination of water supplies 
as a result of seepage from onsite sewage disposal 
systems. 

The potential plant community on this unit is mainly 
tufted hairgrass, bluegrass, and thin bentgrass. 
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111A—Vitrandepts, 0 to 5 percent slopes. These 
deep, well drained soils are on alluvial fans and in 
depressional areas where volcanic ash has accumulated. 
They formed in alluvium derived dominantly from 
volcanic ash mixed with loess. Elevation is 1,000 to 
1,600 feet. The average annual precipitation is 12 to 16 
inches, the average annual air temperature is 50 to 53 
degrees F, and the average frost-free period is 130 to 
165 days. 

The surface layer ranges from loamy sand to coarse 
silt loam. The underlying layers range from loamy sand 
to gravelly silt loam. In many areas there is a buried soil 
beneath the ashy layers at a depth of 20 to 60 inches. 

Included in this unit are small areas of Hermiston, 
McKay, Pilot Rock, Stanfield, Umapine, and Walla Walla 
soils and Xerofluvents. Included areas make up about 30 
percent of the total acreage. 

Permeability of these Vitrandepts is moderate. 
Available water capacity is variable. Effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is moderate. In some areas these soils are 
subject to brief periods of flooding during prolonged, 
high-intensity storms. 

Most areas of this unit are used as rangeland and 
pastureland. A few areas are used for nonirrigated small 
grain and wildlife habitat. This unit can be used for 
irrigated crops if water is made available. 

The potential plant community on this unit varies; 
however, plants that may occur in the community include 
bluebunch wheatgrass, Idaho fescue, and Sandberg 
bluegrass. If the rangeland is overgrazed, the proportion 
of preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitation for seeding is the 
moderate hazard of soil blowing. The plants selected for 
seeding should meet the seasonal requirements of 
livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. 

If this unit is used for hay and pasture and nonirrigated 
small grain, the main limitations are the moderate hazard 
of soil blowing, the low natural fertility, and the hazard of 
flooding in some areas. 

Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and to protect the soil from erosion. 
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Grazing when the soil is moist results in compaction of 
the surface layer, poor tilth, and excessive runoff. 

Fertilizer is needed to ensure optimum growth of 
grasses and legumes. 

Because precipitation is not sufficient for annual 
cropping, a cropping system that includes small grain 
and summer fallow is most suitable. Other practices that 
can be used to conserve soil moisture and reduce soil 
blowing include stubble-mulch tillage, limiting tillage for 
seedbed preparation and weed control, and establishing 
windbreaks. Most climatically adapted trees and shrubs 
can be grown. Among the trees that are suitable for 
windbreaks are green ash, black locust, and ponderosa 
pine. Among the shrubs are caragana and lilac. 

Maintaining crop residue on or near the surface 
reduces runoff, reduces soil blowing, and helps to 
maintain soil tith and organic matter content. Crops 
respond to nitrogen, phosphorous, and sulfur fertilizer. 

Clogging of culverts during floods may result in 
damage to roads, structures, and crops. This can be 
prevented by the use of larger culverts. 

If this unit is used for irrigated crops, sprinkler irrigation 
is a suitable method of applying water. Use of this 
method permits the even, controlled application of water, 
reduces runoff, and minimizes the risk of erosion. 

Because the soil in this unit is ashy, it has high 
available water capacity and thus requires a large 
amount of irrigation water to reach field capacity. Proper 
timing of irrigation is also important in reducing soil 
blowing. 


112B—Waha silty clay loam, 1 to 12 percent 
slopes. This moderately deep, well drained soil is on 
ridges in the foothills of the Blue Mountains. It formed in 
loess and residuum. Elevation is 1,600 to 3,700 feet. The 
average annual precipitation is 18 to 25 inches, the 
average annual air temperature is 46 to 50 degrees F, 
and the average frost-free period is 115 to 160 days. 

Typically, the surface layer is dark grayish brown silty 
clay loam about 12 inches thick. The upper 16 inches of 
the subsoil is dark grayish brown and brown silty clay 
loam, and the lower 10 inches is yellowish brown 
gravelly silty clay loam. Basalt is at a depth of 38 inches. 
Depth to basalt ranges from 20 to 40 inches. In some 
areas depth to basalt ranges from 40 to 60 inches. in 
some areas the surface layer is silt loam. 

Included in this unit are small areas of Gurdane, 
Gwinly, Palouse, and Rockly soils. Also included are 
small areas of Waha soils that have slopes of 12 to 25 
percent and soils that are 40 to 60 inches deep to 
bedrock. Included areas make up about 15 percent of 
the total acreage. 

Permeability of this Waha soil is moderately slow. 
Available water capacity is about 3 to 8 inches. Effective 
rooting depth is 20 to 40 inches. Runoff is medium, and 
the hazard of water erosion is moderate. 
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This unit is used for nonirrigated crops and as 
rangeland and wildlife habitat. 

This unit is suited to nonirrigated crops and is cropped 
annually using a small grain-pea rotation. It is limited by 
the moderate depth to bedrock and the moderate hazard 
of water erosion. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil in this unit is tilled when wet. Chiseling 
or subsoiling can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

The potential plant community on this unit is mainly 
Idaho fescue and bluebunch wheatgrass. If the 
rangeland is overgrazed, the proportion of preferred 
forage plants decreases and that of less preferred 
forage plants increases; therefore, livestock grazing 
should be managed so that the desired balance of 
preferred species is maintained in the plant community. 
Grazing should be delayed until the more desirable 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The plants selected for seeding should 
meet the seasonal requirements of livestock or wildlife, 
or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. 


112D—Waha silty clay loam, 12 to 25 percent 
slopes. This moderately deep, well drained soil is on 
hillslopes in the foothills of the Blue Mountains. It formed 
in loess and residuum. Slopes face south and west. 
Elevation is 1,600 to 3,700 feet. The average annual 
precipitation is 18 to 25 inches, the average annual air 
temperature is 46 to 50 degrees F, and the average 
frost-free period is 115 to 160 days. 

Typically, the surface layer is dark grayish brown silty 
clay loam about 12 inches thick. The upper 16 inches of 
the subsoil is dark grayish brown and brown silty clay 
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loam, and the lower 10 inches is yellowish brown 


gravelly silty clay loam. Basalt is at a depth of 38 inches. 


Depth to basalt ranges from 20 to 40 inches. In some 
areas the surface layer is silt loam. 

included in this unit are small areas of Gurdane, 
Gwinly, Palouse, and Rockly soils. Also included are 
small areas of Waha soils that have slopes of 1 to 12 
percent or 25 to 40 percent and soils that are 40 to 60 
inches deep to bedrock. Included areas make up about 
20 percent of the total acreage. 

Permeability of this Waha soil is moderately slow. 
Available water capacity is about 3 to 8 inches. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and the 
hazard of water erosion is high. 

This unit is used for nonirrigated crops and as 
rangeland and wildlife habitat. 

This unit is suited to nonirrigated crops and is cropped 
annually using a small grain-pea rotation. It is limited by 
the moderate depth to bedrock and the high hazard of 
water erosion. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil in this unit is tilled when wet. Chiseling 
or subsoiling can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. To reduce erosion and increase conservation of 
Soil moisture on this unit, reduce the distance between 
terraces and leave more crop residue on the surface. 
Because of slope and limited soil depth, gradient 
terraces rather than level ones may be more suitable. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass and Idaho fescue. If the 
rangeland is overgrazed, the proportion of preferred 
forage plants decreases and that of less preferred 
forage plants increases; therefore, livestock grazing 
should be managed so that the desired balance of 
preferred species is maintained in the plant community. 
Grazing should be delayed until the more desirable 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitation for seeding is slope. 
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The plants selected for seeding should meet the 
seasonal requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. 


112E—Waha silty clay loam, 25 to 40 percent 
slopes. This moderately deep, well drained soil is on 
foothills of the Blue Mountains. !t formed in loess and 
residuum. Slopes face south and west. Elevation is 1,600 
to 3,700 feet. The average annual precipitation is 18 to 
25 inches, the average annual air temperature is 46 to 
50 degrees F, and the average frost-free period is 115 to 
160 days. 

Typically, the surface layer is dark grayish brown silty 
clay loam about 12 inches thick. The upper 16 inches of 
the subsoil is dark grayish brown and brown silty clay 
loam, and the lower 10 inches is yellowish brown 
gravelly silty clay loam. Basalt is at a depth of 38 inches. 
Depth to basalt ranges from 20 to 40 inches. In some 
areas the surface layer is silt loam. 

Included in this unit are small areas of Gurdane, 
Gwinly, Palouse, and Rockly soils. Also included are 
small areas of Waha soils that have slopes of 12 to 25 
percent or 40 to 60 percent and soils that are 40 to 60 
inches deep to bedrock. Included areas make up about 
20 percent of the total acreage. 

Permeability of this Waha soil is moderately slow. 
Available water capacity is about 3 to 8 inches. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and the 
hazard of water erosion is high. 

This unit is used as rangeland and wildlife habitat. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass and Idaho fescue. If the 
rangeland is overgrazed, the proportion of preferred 
forage plants decreases and that of less preferred 
forage plants increases; therefore, livestock grazing 
should be managed so that the desired balance of 
preferred species is maintained in the plant community. 
Grazing should be delayed until the more desirable 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitation for seeding is slope. 
The plants selected for seeding should meet the 
seasonal requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Use of mechanical 
treatment practices may be limited in the steeper parts 
of this unit. 

Slope may limit access by livestock and result in 
overgrazing of the less sloping areas. Trails or walkways 
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can be constructed in some places to encourage 
livestock to graze in areas where access is limited. 


113D—Waha-Rockly complex, 2 to 20 percent 
slopes. This map unit is on ridges in the foot slopes of 
the Blue Mountains. Elevation is 1,700 to 4,300 feet. The 
average annual precipitation is 18 to 25 inches, the 
average annual air temperature is 46 to 49 degrees F, 
and the average frost-free period is 115 to 120 days. 

This unit is 50 percent Waha silty clay loam and 30 
percent Rockly very cobbly loam. The percentage varies 
from one area to another. The soils occur as patterned 
land, locally known as biscuit-scabland. The Rockly soil 
is in the form of scabland between and around the areas 
of the Waha soil. The Waha soil is in the form of circular 
mounds, or biscuits, that have a convex surface and are 
deepest in the center. 

Included in this unit are small areas of Gwin and 
Gwinly soils and soils that are similar to this Waha soil 
but have more than 35 percent rock fragments. Also 
included are small areas of Rockly and Waha soils that 
have slopes of 20 to 30 percent and soils that are 40 to 
60 inches deep to bedrock. Included areas make up 
about 20 percent of the total acreage. 

The Waha soil is moderately deep and well drained. It 
formed in loess and residuum. Typically, the surface 
layer is dark grayish brown silty clay loam about 12 
inches thick. The upper 16 inches of the subsoil is dark 
grayish brown and brown silty clay loam, and the lower 
10 inches is yellowish brown gravelly silty clay loam. 
Basalt is at a depth of 38 inches. Depth to basalt ranges 
from 20 to 40 inches. In some areas the surface layer is 
silt loam. 

Permeability of the Waha soil is moderately slow. 
Available water capacity is about 3 to 8 inches. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and the 
hazard of water erosion is high. 

The Rockly soil is very shallow and well drained. It 
formed in residuum mixed with loess. Typically, the 
surface layer is brown very cobbly loam about 2 inches 
thick. The subsoil is brown very cobbly loam about 4 
inches thick. Basalt is at a depth of 6 inches. Depth to 
basalt ranges from 5 to 12 inches. 

Permeability of the Rockly soil is moderately slow. 
Available water capacity is about 0.5 inch to 1.5 inches. 
Effective rooting depth is 5 to 12 inches. Runoff is rapid, 
and the hazard of water erosion is high. 

This unit is used as rangeland and wildlife habitat. 

The potential plant community on the Waha soil is 
mainly Idaho fescue and bluebunch wheatgrass. The 
potentíal plant community on the Rockly soil is mainly 
Sandberg bluegrass, bluebunch wheatgrass, and stiff 
sagebrush. The production of forage is limited by the 
high content of rock fragments and the very shallow 
depth of the Rockly soil. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
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preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. 

The suitability of this unit for rangeland seeding or 
other mechanical or chemical treatment is poor. The 
main limitation is the interspersed areas of the very 
shallow Rockly soil. The plants selected for seeding 
should meet the seasonal requirements of livestock or 
wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, and a planned 
grazing system. 


114B—Walla Walla silt loam, 1 to 7 percent slopes. 
This deep, well drained soil is on broad summits of hills. 
It formed in loess. Elevation is 1,000 to 2,300 feet. The 
average annual precipitation is 12 to 15 inches, the 
average annual air temperature is 50 to 53 degrees F, 
and the average frost-free period is 195 to 170 days. 

Typically, the surface layer is grayish brown silt loam 
about 6 inches thick. The subsoil is brown and pale 
brown silt loam about 38 inches thick. The substratum to 
a depth of 60 inches or more is pale brown silt loam. 

Included in this unit are small areas of Anderly and 
Hermiston soils, Walla Walla soils that have a hardpan at 
a depth of 40 to 60 inches or are eroded, and 
Vitrandepts. Also included are small areas of Walla 
Walla soils that have slopes of 7 to 12 percent. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Walla Walla soil is moderate. 
Available water capacity is about 10 to 14 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
medium, and the hazard of water erosion is moderate. 

Most areas of this unit are used for nonirrigated small 
grain. A few areas are used for nonirrigated peas, for 
irrigated small grain and alfalfa hay, and as rangeland. 

This unit is suited to nonirrigated crops. It is limited by 
the moderate hazard of water erosion. A grain-fallow 
cropping system is used on most of this unit; however, in 
some areas precipitation is adequate for 2 to 3 years of 
annual cropping if followed by fallow. Winter and spring 
small grain and peas are suitable to include in the 
cropping system. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil in this unit is tilled when wet. Chiseling 
or subsoiling can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
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waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

This unit is suited to irrigated crops. Sprinkler irrigation 
is a suitable method of applying water. Use of these 
systems permits the even, controlled application of 
water, reduces runoff, and minimizes the risk of erosion. 
To avoid overirrigating and increasing the risk of erosion, 
applications of irrigation water should be adjusted to the 
available water capacity, the water intake rate, and the 
crop needs. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes 4 or 5 years of alfalfa hay 
and 3 or 4 years of small grain. Returning crop residue 
to the soil or regularly adding other organic matter 
improves fertility, reduces crusting, and increases the 
water intake rate. 

The potential plant community on this unit is mainly 
Idaho fescue and bluebunch wheatgrass. 


114C—Walla Walla silt loam, 7 to 12 percent 
slopes. This deep, well drained soil is on broad summits 
of hills. It formed in loess. Elevation is 1,000 to 2,300 
feet. The average annual precipitation is 12 to 15 inches, 
the average annual air temperature is 50 to 53 degrees 
F, and the average frost-free period is 135 to 170 days. 

Typically, the surface layer is grayish brown silt loam 
about 6 inches thick. The subsoil is brown and pale 
brown silt loam about 38 inches thick. The substratum to 
a depth of 60 inches or more is pale brown silt loam. 

Included in this unit are small areas of Anderly and 
Hermiston soils, Walla Walla soils that have a hardpan at 
a depth of 40 to 60 inches or are eroded, and 
Vitrandepts. Also included are small areas of Walla 
Walla soils that have slopes of 1 to 7 percent or 12 to 
20 percent. Included areas make up about 25 percent of 
the total acreage. 

Permeability of this Walla Walla soil is moderate. 
Available water capacity is about 10 to 14 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
medium, and the hazard of water erosion is moderate. 

Most areas of this unit are used for nonirrigated small 
grain. A few areas are used for nonirrigated peas, for 
irrigated small grain and alfalfa hay, and as rangeland. 

This unit is suited to nonirrigated crops. It is limited by 
the moderate hazard of water erosion. A grain-fallow 
cropping system is used on most of this unit; however, in 
some areas precipitation is adequate for 2 to 3 years of 
annual cropping if followed by fallow. Winter and spring 
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small grain and peas are suitable to include in the 
cropping system. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil in this unit is tilled when wet. Chiseling 
or subsoiling can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. To reduce erosion and increase conservation of 
soil moisture on this unit, reduce the distance between 
terraces and leave more crop residue on the surface. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

If this unit is used for irrigated crops, the main 
limitation is the moderate hazard of water erosion. 
Sprinkler irrigation is the most suitable method of 
applying water. Use of this method permits the even, 
controlled application of water, reduces runoff, and 
minimizes the risk of erosion. To avoid overirrigating and 
increasing the risk of erosion, applications of irrigation 
water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes 4 or 5 years of alfalfa hay 
and 3 or 4 years of small grain. Returning all crop 
residue to the soil or regularly adding other organic 
matter improves fertility, reduces crusting, and increases 
the water intake rate. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass, Idaho fescue, and Sandberg 
bluegrass. 


115D—Walla Walla silt loam, 12 to 25 percent north 
slopes. This deep, well drained soil is on hillslopes. It 
formed in loess. Elevation is 1,000 to 2,300 feet. The 
average annual precipitation is 12 to 15 inches, the 
average annual air temperature is 50 to 53 degrees F, 
and the average frost-free period is 135 to 170 days. 

Typically, the surface layer is grayish brown silt loam 
about 6 inches thick. The subsoil is brown and pale 
brown silt loam about 38 inches thick. The substratum to 
a depth of 60 inches or more is pale brown silt loam. 

Included in this unit are small areas of Anderly soils 
and Walla Walla soils that have a hardpan at a depth of 
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40 to 60 inches or are eroded. Also included are small 
areas of Walla Walla soils that have slopes of 1 to 12 
percent or 25 to 40 percent. Included areas make up 
about 25 percent of the total acreage. 

Permeability of this Walla Walla soil is moderate. 
Available water capacity is about 10 to 14 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
rapid, and the hazard of water erosion is high. 

Most areas of this unit are used for nonirrigated small 
grain. A few areas are used for wildlife habitat and 
rangeland. 

This unit is suited to nonirrigated crops. It is limited 
mainly by the high hazard of water erosion. 

A grain-fallow cropping system is used on most of this 
unit; however, in some areas precipitation is adequate 
for 2 to 3 years of annual cropping if followed by fallow. 
Winter and spring small grain and peas are suitable to 
include in the cropping system. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil in this unit is tilled when wet. Chiseling 
or subsoiling can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. To reduce erosion and increase conservation of 
soil moisture on this unit, reduce the distance between 
terraces and leave more crop residue on the surface. 
Because of slope, gradient terraces rather than level 
ones may be more suitable. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

The potential plant community on this unit is Idaho 
fescue and bluebunch wheatgrass. 


115E—Walla Walla silt loam, 25 to 40 percent north 
slopes. This deep, well drained soil is on hillslopes. It 
formed in loess. Elevation is 1,000 to 2,300 feet. The 
average annual precipitation is 12 to 15 inches, the 
average annual air temperature is 50 to 53 degrees F, 
and the average frost-free period is 135 to 170 days. 

Typically, the surface layer is grayish brown silt loam 
about 6 inches thick. The subsoil is brown and pale 
brown silt loam about 38 inches thick. The substratum to 
a depth of 60 inches or more is pale brown silt loam. In 
some areas the surface layer is very fine sandy loam or 
fine sandy loam. 
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Included in this unit are small areas of volcanic ash. 
Also included are small areas of Walla Walla soils that 
are deep to a hardpan or are eroded and small areas of 
Walla Walla soils that have slopes of 12 to 25 percent or 
more than 40 percent. Included areas make up about 25 
percent of the total acreage. 

Permeability of this Walla Walla soil is moderate. 
Available water capacity is about 10 to 14 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
rapid, and the hazard of water erosion is high. 

Most areas of this unit are used as rangeland and 
wildlife habitat. The unit is limited mainly by slope and 
the high hazard of water erosion. 

The potential plant community on this unit is mainly 
Idaho fescue and bluebunch wheatgrass. If the 
rangeland is overgrazed, the proportion of preferred 
forage plants decreases and that of less preferred 
forage plants increases; therefore, livestock grazing 
should be managed so that the desired balance of 
preferred species is maintained in the plant community. 
Grazing should be delayed until the more desirable 
forage plants have achieved sufficient growth to 
withstand grazing pressure. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitation for seeding is slope. 
The plants selected for seeding should meet the 
seasonal requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Use of mechanical 
treatment practices in some areas may not be practical 
because of the steepness of slope. 

Slope limits access by livestock and results in 
overgrazing of the less sloping areas. Trails or walkways 
can be constructed in some places to encourage 
livestock to graze in areas where access is limited. 


116D—Walla Walla silt loam, 12 to 25 percent 
south slopes. This deep, well drained soil is on 
hillslopes. It formed in loess. Elevation is 1,000 to 2,300 
feet. The average annual precipitation is 12 to 15 inches, 
the average annual air temperature is 50 to 53 degrees 
F, and the average frost-free period is 135 to 170 days. 

Typically, the surface layer is grayish brown silt loam 
about 6 inches thick. The subsoil is brown and pale 
brown silt loam about 38 inches thick. The substratum to 
a depth of 60 inches or more is pale brown silt loam. 

Included in this unit are small areas of Anderly soils 
and Walla Walla soils that have a hardpan at a depth of 
40 to 60 inches or are eroded. Also included are small 
areas of Walla Walla soils that have slopes of 1 to 12 
percent or 25 to 40 percent. Included areas make up 
about 30 percent of the total acreage. 

Permeability of this Walla Walla soil is moderate. 
Available water capacity is about 10 to 14 inches. 
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Effective rooting depth is 60 inches or more. Runoff is 
rapid, and the hazard of water erosion is high. 

Most areas of this unit are used for nonirrigated small 
grain. A few areas are used as wildlife habitat and 
rangeland. 

This unit is suited to nonirrigated crops. It is limited 
mainly by the high hazard of water erosion and 
droughtiness. 

A grain-fallow cropping system is used on most of this 
unit; however, in some areas precipitation is adequate 
for 2 to 3 years of annual cropping if followed by fallow. 
Winter and spring small grain and peas are suitable to 
include in the cropping system. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil in this unit is tilled when wet. Chiseling 
or subsoiling can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. Reducing the distance between terraces also 
helps to reduce erosion and increase conservation of 
soil moisture. Because of slope, gradient terraces rather 
than level ones may be more suitable. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass and Sandberg bluegrass. 


117D—Walla Walla silt loam, 12 to 25 percent 
south slopes, eroded. This deep, well drained soil is on 
hillslopes. It formed in loess. Elevation is 1,000 to 2,300 
feet. The average annual precipitation is 12 to 15 inches, 
the average annual air temperature is 50 to 53 degrees 
F, and the average frost-free period is 135 to 170 days. 

Typically, the surface layer is brown silt loam about 8 
inches thick. The subsoil is pale brown silt loam about 
30 inches thick. The substratum to a depth of 60 inches 
or more is pale brown silt loam. In some areas that have 
been severely eroded, a hardpan is at a depth of 20 to 
60 inches. 

Included in this unit are small areas of Walla Walla 
soils that have not been eroded. Also included are small 
areas of Walla Walla soils that have slopes of 1 to 12 
percent or 25 to 40 percent. Included areas make up 
about 50 percent of the total acreage. 
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Permeability of this Walla Walla soil is moderate. 
Available water capacity is about 8 to 12 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
rapid, and the hazard of water erosion is high. 

Most areas of this unit are used for nonirrigated small 
grain. A few areas are used for wildlife habitat and 
rangeland. 

This unit is suited to nonirrigated crops. It is limited 
mainly by the high hazard of water erosion and 
droughtiness. 

Most areas of this unit are suited to a grain-fallow 
cropping system; however, precipitation may be 
adequate in some areas for 2 to 3 years of annual 
cropping followed by 1 year of fallow. Because much of 
the surface layer has been lost through erosion, green 
manure crops such as vetch, peas, and alfalfa can be 
included in the cropping system. Areas that are severely 
eroded should be planted to permanent grass or grass- 
legume mixtures. Proper management practices help to 
improve tilth, organic matter content, and water intake 
rate and to reduce erosion. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. Ail tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil in this unit is tilled when wet. Chiseling 
or subsoiling can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. Reducing the distance between terraces also 
helps to reduce erosion and increase conservation of 
soil moisture. Because of slope, gradient terraces rather 
than level ones may be more suitable. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass and Sandberg bluegrass. 


118B—Walla Walla silt loam, hardpan substratum, 1 
to 7 percent slopes. This deep, well drained soil is on 
broad summits of hills. It formed in loess. Elevation is 
1,200 to 1,500 feet. The average annual precipitation is 
12 to 15 inches, the average annual air temperature is 
50 to 53 degrees F, and the average frost-free period is 
135 to 165 days. 

Typically, the surface layer is grayish brown silt loam 
about 10 inches thick. The subsoil is brown and pale 
brown silt loam about 36 inches thick. The substratum is 
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very pale brown silt loam about 11 inches thick over a 
hardpan. Depth to the hardpan ranges from 40 to 60 
inches. 

Included in this unit are small areas of Pilot Rock and 
Walla Walla soils. Also included are small areas of Walla 
Walla soils that have slopes of 7 to 12 percent. Included 
areas make up about 10 percent of the total acreage. 

Permeability of this Walla Walla soil is moderate. 
Available water capacity is about 7 to 12 inches. 
Effective rooting depth is 40 to 60 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 

Most areas of this unit are used for nonirrigated small 
grain. A few areas are used for nonirrigated peas, alfalfa 
hay, and pasture, for irrigated alfalfa hay and small grain, 
and as rangeland. 

This unit is suited to nonirrigated crops. It is limited by 
the moderate hazard of water erosion and depth to the 
hardpan. A grain-fallow cropping system is used on most 
of this unit; however, in some areas precipitation is 
adequate for 2 to 3 years of annual cropping if followed 
by fallow. Winter and spring small grain and peas are 
suitable to include in the cropping system. 

The main needs in cropland management are to 
protect the soil from water erosion and to conserve soil 
moisture for plant growth. 

Limiting tillage for seedbed preparation and weed 
control reduces runoff and erosion. All tillage should be 
on the contour or across the slope. A tillage pan forms 
easily if the soil in this unit is tilled when wet. Chiseling 
or subsoiling can be used to break up the pan. 

Practices that can be used to control erosion include 
seeding early in the fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways. Leaving crop residue on or near the surface 
helps to conserve moisture, maintain tilth, and control 
erosion. 

The hardpan may interfere with the construction of 
certain types of terraces and diversions. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

If this unit is used for irrigated crops, the main 
limitation is the hazard of water erosion. Sprinkler 
irrigation is a suitable method of applying water. Use of 
this method permits the even, controlled application of 
water, reduces runoff, and minimizes the risk of erosion. 
To avoid overirrigating and increasing the risk of erosion, 
applications of irrigation water should be adjusted to the 
available water capacity, the water intake rate, and the 
crop needs. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes 4 or 5 years of alfalfa hay 
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and 3 or 4 years of small grain. Returning crop residue 
to the soil or regularly adding other organic matter 
improves fertility, reduces crusting, and increases the 
water intake rate. 

This unit is suited to hay and pasture. Proper stocking 
rates, pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
to protect the soil from erosion. Grazing when the soil is 
moist results in compaction of the surface layer, poor 
tilth, and excessive runoff. Fertilizer is needed to ensure 
optimum growth of grasses and legumes. 

The potential plant community on this unit is mainly 
Idaho fescue and bluebunch wheatgrass. 


119A—Wanser loamy fine sand, 0 to 3 percent 
slopes. This deep, poorly drained soil is in depressional 
areas on strath terraces of the Columbia River. It formed 
in sand derived from mixed sources. Elevation is 300 to 
750 feet. The average annual precipitation is 8 to 9 
inches, the average annual air temperature is 52 to 54 
degrees F, and the average frost-free period is 160 to 
190 days. 

Typically, the surface layer is brown loamy fine sand 
about 4 inches thick. The upper 34 inches of the 
substratum is brown and light brown loamy fine sand and 
fine sand, the next 6 inches is light brownish gray sand, 
and the lower part to a depth of 60 inches or more is 
pale brown fine sand. In some areas the surface layer is 
fine sand. 

Included in this unit are small areas of Adkins, wet, 
Soils; Burbank soils; Quincy, gravelly substratum, soils; 
and Winchester soils. Also included are small areas of 
soils that are similar to this Wanser soil but have a 
gravelly substratum at a depth of 10 to 60 inches. 
Included areas make up about 30 percent of the total 
acreage. 

Permeability of this Wanser soil is rapid. Available 
water capacity is about 3 to 6 inches. Effective rooting 
depth is 60 inches for water-tolerant plants but is limited 
to depths between 6 and 40 inches for non-water- 
tolerant plants. Runoff is slow, and the hazard of water 
erosion is slight. This soil is subject to rare periods of 
flooding. The hazard of soil blowing is high. A seasonal 
high water table is at a depth of 6 to 36 inches in May 
through November. This soil contains large amounts of 
sodium. 

Most areas of this unit are used for irrigated hay and 
pasture. A few areas are used for homesite and 
recreational development and as rangeland. 

If this unit is used for hay and pasture, the main 
limitations are wetness, excess sodium, and the high 
hazard of soil blowing. 

This unit is below irrigation canals and has become 
wet from canal seepage and irrigation. Wetness limits 
the choice of plants and the period of cutting or grazing 
and increases the risk of winterkill. Proper stocking rates, 
pasture rotation, and restricting grazing to the drier areas 
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of this unit help to keep the pasture in good condition 
and to protect the soil from erosion. Grazing the areas 
that are very wet may result in compaction of the surface 
layer, poor tilth, and excessive erosion. 

The soil in this unit has a water table during the 
growing season and is subirrigated in most areas; 
however, if supplemental irrigation is necessary, sprinkler 
systems are suited. Use of these systems permits the 
even, controlled application of water, reduces runoff, and 
minimizes the risk of erosion. To avoid overirrigating, 
raising the water table, and leaching plant nutrients, 
applications of irrigation water should be adjusted to the 
available water capacity, the water intake rate, and the 
crop needs. 

lf gravity irrigation systems are used, water should be 
applied at frequent intervals and runs should be short. 
For the efficient application and removal of irrigation 
water, leveling is needed in sloping areas. Use of pipe, 
ditch lining, or drop structures in irrigation ditches 
facilitates irrigation and reduces ditch erosion. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes 4 or 5 years of alfalfa hay 
and 3 or 4 years of small grain or corn. Maintaining crop 
residue on or near the surface reduces runoff, reduces 
soil blowing, and helps to maintain soil tilth. Most 
climatically adapted crops can be grown on this unit if 
artificial drainage is provided and the excess salts are 
eliminated. 

In some areas the concentration of salts and alkali in 
the surface layer limits the production of plants suitable 
for hay and pasture. Leaching the salts from the surface 
layer is limited by the high water table. Drainage and 
irrigation water management reduce the concentration of 
salts. Salt-tolerant species are most suitable for planting. 
Tile or open drains can be used to remove excess water 
and provide an outlet for leached salts. Content of toxic 
salts can be reduced by leaching, applying proper 
amounts of soil amendments, and returning crop residue 
to the soil. 

Soil blowing generally is not a problem when the soil 
in this unit is in permanent pasture; however, when the 
plant cover is removed by tillage or for other reasons, 
the soil is highly susceptible to soil blowing. Practices 
that can be used to reduce soil blowing are establishing 
windbreaks, growing winter cover crops, using minimum 
tillage, properly timing irrigation, keeping the soil rough 
and cloddy when it is not protected by plant cover, and 
conducting tillage and other farming operations at right 
angle to the prevailing wind. Blowout areas can be 
treated by disking in straw and seeding adapted grasses. 
If irrigation is used, most climatically adapted trees and 
shrubs can be grown for windbreaks. Among the trees 
and shrubs that are suitable are Russian-olive, Lombardy 
poplar, and caragana. 


Soil Survey 


If this unit is used for homesite or recreational 
development, the main limitations are wetness, the high 
hazard of soil blowing, and the rare periods of flooding. 

Excavation for houses and access roads in places 
exposes material that is highly susceptible to soil 
blowing. Revegetating disturbed areas around 
construction sites as soon as feasible helps to control 
soil blowing. Topsoil can be stockpiled and used to 
reclaim areas disturbed during construction. Areas used 
for recreation can be protected from soil blowing and 
dust by maintaining plant cover. 

The high water table increases the possibility of failure 
of septic tank absorption fields. If the density of housing 
is high, community sewage systems are needed to 
prevent contamination of water supplies as a result of 
seepage from onsite sewage disposal systems. 

If this unit is used as building sites, drainage or special 
design may be needed to overcome the limitation 
imposed by the high water table. 

The potential plant community on this unit is mainly 
sedge, inland saltgrass, and alkali bluegrass. 


120C—Wanser-Quincy complex, 0 to 12 percent 
slopes. This map unit is in depressional areas on strath 
terraces of the Columbia River. Elevation is 300 to 750 
feet. The average annual precipitation is 8 to 9 inches, 
the average annual air temperature is 52 to 54 degrees 
F, and the average frost-free period is 160 to 190 days. 

This unit is 50 percent Wanser loamy fine sand and 35 
percent Quincy fine sand. The percentage varies from 
one area to another. The Quincy soils have been blown 
in from the surrounding areas. They are in convex, 
dunelike areas and have slopes of 3 to 12 percent. The 
dunes are long and narrow and are oriented in a 
northeast-to-southwest direction. The Wanser soils are in 
the troughs between the Quincy soils and have slopes of 
0 to 3 percent. 

Included in this unit are small areas of Adkins, wet, 
soils and Pedigo soils. Included areas make up about 15 
percent of the total acreage. 

The Wanser soil is deep and poorly drained. It formed 
in sand derived from mixed sources. Typically, the 
surface layer is brown loamy fine sand about 4 inches 
thick. The upper 34 inches of the substratum is brown 
and light brown loamy fine sand and fine sand, the next 
6 inches is light brown gray sand, and the lower part to a 
depth of 60 inches or more is pale brown fine sand. 

Permeability of the Wanser soil is rapid. Available 
water capacity is about 3 to 6 inches. Effective rooting 
depth is 60 inches for water-tolerant plants but is limited 
to depths between 6 and 36 inches for non-water- 
tolerant plants. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is high. A 
seasonal high water table is at a depth of 6 to 36 inches 
in May through November. This soil contains large 
amounts of sodium. 
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The Quincy soil is deep and excessively drained. It 
formed in eolian sand. Typically, the surface layer is 
grayish brown fine sand about 4 inches thick. The upper 
23 inches of the substratum is grayish brown loamy fine 
sand, the next 12 inches is gray fine sand, and the lower 
part to a depth of 60 inches or more is light brownish 
gray fine sand. In some areas the surface layer is loamy 
fine sand. 

Permeability of the Quincy soil is rapid. Available water 
capacity is about 2.5 to 5.0 inches. Effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is very high. 

Most areas of this unit are used for irrigated pasture. A 
few areas are used for wildlife habitat and rangeland. 

H this unit is used for pasture, the main limitations are 
the wetness and excess sodium content of the Wanser 
soil and the very high hazard of soil blowing in areas of 
the Quincy soil. This unit is below irrigation canals and in 
depressional areas and has become wet from canal 
seepage and irrigation. Wetness limits the choice of 
plants and the period of cutting or grazing and increases 
the risk of winterkill. Proper stocking rates, pasture 
rotation, and restricted grazing during periods that are 
too wet or too dry help to keep the pasture in good 
condition and to protect the soil from erosion. Grazing 
those areas that are very wet may result in compaction 
of the surface layer, poor tilth, and excessive erosion. 

The Wanser soil has a high water table during the 
growing season and is subirrigated in most areas; 
however, if supplemental irrigation is necessary, flood or 
sprinkler systems can be used. Use of sprinkler systems 
permits the even, controlled application of water. To 
avoid overirrigating, raising the water table, and leaching 
plant nutrients, applications of irrigation water should be 
adjusted to the available water capacity, the water intake 
rate, and the crop needs. 

Because the topography of this unit is hummocky, 
flood irrigation usually does not permit the uniform 
application of water. For the efficient application and 
removal of irrigation water, leveling is needed in 
hummocky areas. Use of pipe, ditch lining, or drop 
structures in irrigation ditches facilitates irrigation and 
reduces ditch erosion. 

The concentration of salts and alkali in the surface 
layer of the Wanser soil limits the production of plants 
suitable for hay and pasture. Leaching the salts from the 
surface layer is limited by the water table. Drainage and 
irrigation water management reduce the concentration of 
salts. Salt-tolerant species are most suitable for planting. 
Tile or open drains can be used to remove excess water 
and provide an outlet for leached salts. Content of toxic 
salts can be reduced by leaching, applying proper 
amounts of soil amendments, and returning crop residue 
to the soil. 

Soil blowing generally is not a problem when this unit 
is in permanent pasture; however, the Quincy soil is 
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‘highly susceptible to soil blowing when it is not protected 


by plant cover. Practices that can be used to reduce soil 
blowing are properly timing irrigation, growing winter 
cover crops, and establishing windbreaks. Among the 
trees and shrubs that are suitable for windbreaks are 
Russian-olive, Rocky Mountain juniper, and lilac. Blowout 
areas can be treated by disking in straw and seeding 
adapted grasses. 

The potential plant community on the Wanser soil is 
mainly sedge and saltgrass. The potential plant 
community on the Quincy soil is bitterbrush, 
needleandthread, and ricegrass. 


121B—Willis silt loam, 2 to 7 percent slopes. This 
moderately deep, well drained soil is on terraces. It 
formed in loess deposited over cemented alluvium. 
Elevation is 1,000 to 1,600 feet. The average annual 
precipitation is 11 to 12 inches, the average annual air 
temperature is 50 to 51 degrees F, and the average 
frost-free period is 150 to 170 days. 

Typically, the surface layer is grayish brown silt loam 
about 7 inches thick. The upper 20 inches of the subsoil 
is brown silt loam, and the lower 6 inches is pale brown 
silt loarn over a cemented hardpan. Depth to the 
cemented hardpan ranges from 20 to 40 inches. In some 
areas the surface layer is very fine sandy loam. 

Included in this unit are small areas οἱ Mikkalo and 
Ritzville soils. Also included are small areas of Willis 
soils that have slopes of 7 to 12 percent and soils that 
are similar to this Willis soil but are 40 to 60 inches deep 
to a hardpan. Included areas make up about 20 percent 
of the total acreage. 

Permeability of the Willis soil is moderate to a depth of 
33 inches and very slow below this depth. Available 
water capacity is about 4 to 9 inches. Effective rooting 
depth is 20 to 40 inches. Runoff is medium, and the 
hazard of water erosion is moderate. The hazard of soil 
blowing is moderate. 

Most areas of this unit are used for nonirrigated small 
grain. A few areas are used as rangeland and wildlife 
habitat. 

This unit is suited to nonirrigated crops. It is limited by 
the moderate depth to the hardpan, the moderate hazard 
of water erosion, and the hazard of soil blowing. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes small grain 
and summer fallow is most suitable. 

The main needs in cropland management are to 
protect the unit from water erosion and soil blowing and 
to conserve moisture for plant growth. 

Erosion is reduced if fall grain is seeded early, stubble- 
mulch tillage is used, terraces are constructed, and 
tillage and seeding are on the contour or across the 
slope. Also, waterways should be shaped and seeded to 
perennial grass. Terraces reduce gully erosion and 
conserve soil moisture. Maintaining crop residue on or 
near the surface reduces runoff, reduces soil blowing, 
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and helps to maintain soil tilth and organic matter 
content. 

Limiting tillage for seedbed preparation and weed 
control conserves moisture and reduces the 
susceptibility of the soil to blowing. A tillage pan forms 
easily if the soil in this unit is tilled when wet. Chiseling 
or subsoiling can be used to break up the pan. Other 
practices that can be used to reduce soil blowing are 
establishing windbreaks, keeping the soil rough and 
cloddy when it is not protected by plant cover, 
stripcropping, and conducting tillage and other farming 
operations at right angle to the prevailing wind. Blowout 
areas can be treated by disking in straw and seeding 
adapted grasses. If irrigation is used, most climatically 
adapted trees and shrubs can be grown for windbreaks. 
Among the trees and shrubs that are suitable are 
Lombardy poplar, Austrian pine, and Tatarian 
honeysuckle. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass and Sandberg bluegrass. The 
production of forage is limited by low rainfall and low 
natural fertility. If the rangeland is overgrazed, the 
proportion of preferred forage plants decreases and that 
of less preferred forage plants increases; therefore, 
livestock grazing should be managed so that the desired 
balance of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are low 
rainfall and the moderate hazard of soil blowing. The 
plants selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. 


121C—Willis silt loam, 7 to 12 percent slopes. This 
moderately deep, well drained soil is on terraces. It 
formed in loess deposited over cemented alluvium. 
Slopes face south and west. Elevation is 1,000 to 1,600 
feet. The average annual precipitation is 11 to 12 inches, 
the average annual air temperature is 50 to 51 degrees 
F, and the average frost-free period is 150 to 170 days. 


Soil Survey 


Typically, the surface layer is grayish brown silt loam 
about 7 inches thick. The upper 20 inches of the subsoil 
is brown silt loam, and the lower 6 inches is pale brown 
silt loam over a cemented hardpan. Depth to the 
cemented hardpan ranges from 20 to 40 inches. In some 
areas the surface layer is very fine sandy loam. 

Included in this unit are small areas of Mikkalo and 
Ritzville soils. Also included are small areas of Willis 
soils that have slopes of 2 to 7 percent or 12 to 30 
percent and soils that are 40 to 60 inches deep to a 
hardpan. Included areas make up about 20 percent of 
the total acreage. 

Permeability of the Willis soil is moderate to a depth of 
33 inches and very slow below this depth. Available 
water capacity is about 4 to 9 inches. Effective rooting 
depth is 20 to 40 inches. Runoff is medium, and the 
hazard of water erosion is moderate. The hazard of soil 
blowing is moderate. 

Most areas of this unit are used for nonirrigated small 
grain. Α few areas are used as rangeland and wildlife 
habitat. 

This unit is suited to nonirrigated crops. It is limited by 
the moderate depth to the hardpan, the moderate hazard 
of water erosion, and the hazard of soil blowing. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes small grain 
and summer fallow is most suitable. 

The main needs in cropland management are to 
protect the soil from water erosion and soil blowing and 
to conserve soil moisture for plant growth. 

Erosion is reduced if fall grain is seeded early, stubble- 
mulch tillage is used, terraces are constructed, and 
tillage and seeding are on the contour or across the 
slope. Also, waterways should be shaped and seeded to 
perennial grass. Maintaining crop residue on or near the 
surface reduces runoff, reduces soil blowing, and helps 
to maintain soil tilth and organic matter content. 

Limiting tillage for seedbed preparation and weed 
control conserves moisture and reduces the 
susceptibility of the soil to blowing. A tillage pan forms 
easily if the soil in this unit is tilled when wet. Chiseling 
or subsoiling can be used to break up the pan. Other 
practices that can be used to reduce soil blowing are 
establishing windbreaks, keeping the soil rough and 
cloddy when it is not protected by plant cover, 
stripcropping, and conducting tillage and other farming 
operations at a right angle to the prevailing wind. 
Blowout areas can be treated by disking in straw and 
seeding adapted grasses. If irrigation is used, most 
climatically adapted trees and shrubs can be grown for 
windbreaks. Among the trees and shrubs that are 
suitable are Lombardy poplar, Austrian pine, and 
Tatarian honeysuckle. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 
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To reduce erosion and increase conservation of soil 
moisture on this unit, reduce the distance between 
terraces and leave more residue on the surface. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass and Sandberg bluegrass. The 
production of forage is limited by low rainfall and low 
natural fertility. If the rangeland is overgrazed, the 
proportion of preferred forage plants decreases and that 
of less preferred forage plants increases; therefore, 
livestock grazing should be managed so that the desired 
balance of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are low 
rainfall and the moderate hazard of soil blowing. The 
plants selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. 


121D—Willis silt loam, 12 to 30 percent slopes. 
This moderately deep, well drained soil is on terrace 
scarps. It formed in loess deposited over cemented 
alluvium. Slopes face south and west. Elevation is 1,000 
to 1,600 feet. The average annual precipitation is 11 to 
12 inches, the average annual air temperature is 50 to 
51 degrees F, and the average frost-free period is 150 to 
170 days. 

Typically, the surface layer is grayish brown silt loam 
about 7 inches thick. The upper 20 inches of the subsoil 
is brown silt loam, and the lower 6 inches is pale brown 
silt loam over a cemented hardpan. Depth to the 
cemented hardpan ranges from 20 to 40 inches. In some 
areas the surface layer is very fine sandy loam. 

Included in this unit are small areas οἱ Lickskillet, 
Mikkalo, and Ritzville soils. Also included are small areas 
of Willis soils that have slopes of 7 to 12 percent and 
soils that are 40 to 60 inches deep to a hardpan. 
Included areas make up about 35 percent of the total 
acreage. 

Permeability of the Willis soil is moderate to a depth of 
33 inches and very slow below this depth. Available 
water capacity is about 4 to 9 inches. Effective rooting 
depth is 20 to 40 inches. Runoff is rapid, and the hazard 
of water erosion is high. The hazard of soil blowing is 
moderate. 
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Most areas of this unit are used as rangeland and 
wildlife habitat. A few areas are used for nonirrigated 
small grain. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass and Sandberg bluegrass. The 
production of forage is limited by low rainfall and low 
natural fertility. If the rangeland is overgrazed, the 
proportion of preferred forage plants decreases and that 
of less preferred forage plants increases; therefore, 
livestock grazing should be managed so that the desired 
balance of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are low 
rainfall, the moderate hazard of soil blowing, and slope. 
The plants selected for seeding should meet the 
seasonal requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas that are heavily 
infested with undesirable plants can be improved by 
chemical or mechanical treatment. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. Use of mechanical treatment practices may be 
limited in the steeper parts of this unit. 

This unit is suited to nonirrigated crops. It is limited by 
the moderate depth to the hardpan, the high hazard of 
water erosion, and the hazard of soil blowing. Because 
precipitation is not sufficient for annual cropping, a 
cropping system that includes small grain and summer 
fallow is most suitable. 

The main needs in cropland management are to 
protect the soil from water erosion and soil blowing and 
to conserve soil moisture for plant growth. 

Erosion is reduced if fall grain is seeded early, stubble- 
mulch tillage is used, and tillage and seeding are on the 
contour or across the slope. Also, waterways should be 
shaped and seeded to perennial grass. Maintaining crop 
residue on or near the surface reduces runoff, reduces 
soil blowing, and helps to maintain soil tilth and organic 
matter content. 

Limiting tillage for seedbed preparation and weed 
control conserves moisture and reduces the 
susceptibility of the soil to blowing. A tillage pan forms 
easily if the soil in this unit is tilled when wet. Chiseling 
or subsoiling can be used to break up the pan. Other 
practices that can be used to reduce soil blowing are 
establishing windbreaks, keeping the soil rough and 
cloddy when it is not protected by plant cover, and 
conducting tillage and other farming operations at right 
angle to the prevailing wind. Blowout areas can be 
treated by disking in straw and seeding adapted grasses. 
If irrigation is used, most climatically adapted trees and 
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shrubs can be grown for windbreaks. Among the trees 
and shrubs that are suitable are Lombardy poplar, Rocky 
Mountain juniper, and Tatarian honeysuckle. 

On long slopes, chiseling the stubble in fall slows 
runoff and reduces soil loss in years when the snow 
melts rapidly while the soil is still frozen. Chiseling also 
promotes better aeration. 

To reduce erosion on this unit, leave more residue on 
the surface. 

Crops respond to nitrogen, phosphorous, and sulfur 
fertilizer. 


122B—Winchester sand, 0 to 5 percent slopes. 
This deep, excessively drained soil is on strath terraces 
of the Columbia River. It formed in eolian sand. Elevation 
is 400 to 1,200 feet. The average annual precipitation is 
8 to 10 inches, the average annual air temperature is 52 
to 54 degrees F, and the average frost-free period is 160 
to 190 days. 

Typically, the surface layer is brown sand about 10 
inches thick. The substratum to a depth of 60 inches or 
more is dark gray coarse sand. In some areas the 
surface layer is loamy coarse sand or coarse sand. 

Included in this unit are small areas of Dune land and 
Quincy and Wanser soils. Also included are small areas 
of soils that are similar to this Winchester soil but that 
have gravel at a depth of 40 to 60 inches and small 
areas of Winchester soils that have slopes of 5 to 15 
percent. Included areas make up about 20 percent of the 
total acreage. 

Permeability of this Winchester soil is rapid. Available 
water capacity is about 2.5 to 3.5 inches. Effective 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is slight. The hazard of soil 
blowing is very high. 

Most areas of this unit are used for irrigated crops 
such as Irish potatoes, small grain, and alfalfa hay. 
Among the other crops grown are corn for grain and 
silage. Some areas are used for pasture, for homesite 
and recreational development, and as rangeland and 
wildlife habitat. 

This unit is suited to irrigated crops. It is limited mainly 
by low natural fertility, low available water capacity, rapid 
permeability, and the very high hazard of soil blowing. 

Because the water intake rate is high, sprinkler or drip 
irrigation is best suited to this unit. Center pivot systems 
commonly are used. Use of these systems permits the 
even, controlled application of water, reduces runoff, and 
minimizes the risk of erosion. To avoid overirrigating and 
leaching of plant nutrients, applications of irrigation water 
should be adjusted to the available water capacity, the 
water intake rate, and the crop needs. Because the soil 
in this unit is droughty, applications of irrigation water 
should be light and frequent. Use of pipe, ditch lining, or 
drop structures in irrigation ditches facilitates irrigation 
and reduces ditch erosion. 
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The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes 4 or 5 years of alfalfa hay 
and 3 or 4 years of small grain, corn, or potatoes. 
Maintaining crop residue on or near the surface reduces 
runoff, reduces soil blowing, and helps to maintain soil 
tilth. 

Practices that can be used to reduce soil blowing are 
establishing windbreaks, growing winter cover crops, 
using minimum tillage, properly timing irrigation, keeping 
the soil rough and cloddy when it is not protected by 
plant cover, and conducting tillage and other farming 
operations at right angle to the prevailing wind. Blowout 
areas can be treated by disking in straw and seeding 
adapted grasses. If irrigation is used, most climatically 
adapted trees and shrubs can be grown for windbreaks. 
These include Lombardy poplar, Rocky Mountain juniper, 
and lilac. 

If this unit is used for pasture, proper stocking rates 
and pasture rotation help to keep the pasture in good 
condition. Grazing when the soil is too dry may increase 
the risk of soil blowing. 

Sprinkler irrigation is a suitable method of applying 
water. Water should be applied in amounts large enough 
to wet the root zone but small enough to minimize the 
leaching of plant nutrients. 

The potential plant community on this unit is mainly 
needleandthread, Indian ricegrass, and antelope 
bitterbrush. The production of forage is limited by low 
rainfall and low natural fertility. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. Because 
the soil in this unit is susceptible to displacement when 
dry, grazing should be done when the soil is moist to 
reduce soil blowing and damage to forage plants. In 
general, winter is the best season for grazing. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are the 
very high hazard of soil blowing and low rainfall. The 
plants selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Brush management 
improves deteriorated areas of rangeland that are 
producing more woody shrubs than were present in the 
potential plant community. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
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erosion. This unit is limited for livestock watering ponds 
and other water impoundments because of the seepage 
potential. 

Population growth has resulted in increased 
construction of homes on this unit. The main limitations 
are the very high hazard of soil blowing, low rainfall, and 
rapid permeability. 

Excavation for houses and access roads in places 
exposes material that is highly susceptible to soil 
blowing. Revegetating disturbed areas around 
construction sites as soon as feasible helps to control 
soil blowing. 

If the density of housing is high, community sewage 
systems are needed to prevent contamination of water 
supplies as a result of seepage from onsite sewage 
disposal systems. 

Cutbanks are not stable and are subject to slumping. 
To prevent cutbanks from caving in, excavations may 
require special retainer walls. 

Plant cover can be established and maintained 
through proper fertilizing, seeding, mulching, and shaping 
of the slopes. In summer, irrigation is needed for lawn 
grasses, shrubs, vines, shade trees, and ornamental 
trees. 


123B—Winchester-Quinton complex, 0 to 5 percent 
slopes. This map unit is on strath terraces of the 
Columbia River. Elevation is 600 to 900 feet. The 
average annual precipitation is 8 to 10 inches, the 
average annual air temperature is 52 to 54 degrees F, 
and the average frost-free period is 160 to 190 days. 

This unit is 50 percent Winchester sand and 35 
percent Quinton loamy fine sand. The percentage varies 
from one area to another. The components of this unit 
are so intricately intermingled that it was not practical to 
map them at the scale used. 

Included in this unit are small areas of Starbuck and 
Quincy soils. Also included are small areas of Rock 
outcrop and Dune land. Included areas make up about 
15 percent of the total acreage. 

The Winchester soil is deep and excessively drained. It 
formed in eolian sand. Typically, the surface layer is 
brown sand about 10 inches thick. The substratum to a 
depth of 60 inches or more is dark gray coarse sand. In 
some areas the surface layer is loamy coarse sand or 
coarse sand. In some areas depth to bedrock ranges 
from 40 to 60 inches. 

Permeability of the Winchester soil is rapid. Available 
water capacity is about 2.5 to 3.5 inches. Effective 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is slight. The hazard of soil 
blowing is very high. 

The Quinton soil is moderately deep and excessively 
drained. It formed in eolian sand. Typically, the surface 
layer is dark grayish brown loamy fine sand about 6 
inches thick. The upper 12 inches of the substratum is 
brown loamy fine sand, the next 11 inches is grayish 
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brown loamy fine sand, and the lower part to a depth of 
35 inches is grayish brown gravelly loamy fine sand. 
Basalt is at a depth of 35 inches. Depth to basalt ranges 
from 20 to 40 inches. In some areas basalt is at a depth 
of 40 to 60 inches. In some areas the surface layer is 
fine sand or sand. 

Permeability of the Quinton soil is rapid. Available 
water capacity is about 1.5 to 3.0 inches. Effective 
rooting depth is 20 to 40 inches. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is high. 

Most areas of this unit are used for irrigated crops 
such as Irish potatoes, small grain, and alfalfa hay. 
Among the other crops grown are corn for grain and 
silage. Some areas are used as rangeland, pasture, and 
wildlife habitat. 

This unit is suited to irrigated crops. It is limited mainly 
by low natural fertility, low available water capacity, the 
hazard of soil blowing, and the moderate depth to 
bedrock in the Quinton soil. 

Because the water intake rate is high, sprinkler or drip 
irrigation is best suited to this unit. Center pivot systems 
commonly are used. Use of these systems permits the 
even, controlled application of water, reduces runoff, and 
minimizes the risk of erosion. To avoid overirrigating and 
leaching of plant nutrients, applications of irrigation water 
should be adjusted to the available water capacity, the 
water intake rate, and the crop needs. Also, because of 
the difference in the depth to bedrock in the two soils in 
this unit, ponding may result in areas of the Quinton soil. 
Because this unit is droughty, applications of irrigation 
water should be light and frequent. Use of pipe, ditch 
lining, or drop structures in irrigation ditches facilitates 
irrigation and reduces ditch erosion. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is one that includes 4 or 5 years of alfalfa hay 
and 3 or 4 years of small grain, corn, or potatoes. 
Maintaining crop residue on or near the surface reduces 
runoff, reduces soil blowing, and helps to maintain soil 
tilth. 

Practices that can be used to reduce soil blowing are 
establishing windbreaks, growing winter cover crops, 
using minimum tillage, properly timing irrigation, keeping 
the soil rough and cloddy when it is not protected by 
plant cover, and conducting tillage and other farming 
operations at right angle to the prevailing wind. Blowout 
areas can be treated by disking in straw and seeding 
adapted grasses. If irrigation is used, most climatically 
adapted trees and shrubs can be grown for windbreaks. 
These include Lombardy poplar, Rocky Mountain juniper, 
and lilac. 

If this unit is used for pasture, proper stocking rates 
and pasture rotation help to keep the pasture in good 
condition. Grazing when the soil is too dry may result in 
excessive soil blowing. 
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Sprinkler irrigation is a suitable method of applying 
water. Water should be applied in amounts large enough 
to wet the root zone but small enough to minimize the 
leaching of plant nutrients. 

The potential plant community on this unit is mainly 
needleandthread, Indian ricegrass, and antelope 
bitterbrush. The production of forage is limited by low 
rainfall and low natural fertility. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. The risk of soil blowing 
increases significantly if this unit is overgrazed. Because 
the soils in this unit are susceptible to displacement 
when dry, grazing should be done when the soils are 
moist to reduce soil blowing and damage to forage 
plants. In general, winter is the best season for grazing. 

Rangeland seeding is suitable if the rangeland is in 
poor condition. The main limitations for seeding are the 
hazard of soil blowing and low rainfall. The plants 
selected for seeding should meet the seasonal 
requirements of livestock or wildlife, or both. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Brush management 
improves deteriorated areas of rangeland that are 
producing more woody shrubs than were present in the 
potential plant community. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. This unit is limited for livestock watering ponds 
and other water impoundments because of the seepage 
potential. 


124B—Winchester-Urban land complex, 0 to 5 
percent slopes. This map unit is on strath terraces of 
the Columbia River. Elevation is 400 to 500 feet. The 
average annual precipitation is 8 to 10 inches, the 
average annual air temperature is 52 to 54 degrees F, 
and the average frost-free period is 160 to 190 days. 

This unit is 60 percent Winchester sand and 25 
percent Urban land. 

Included in this unit are small areas of Adkins, Quincy, 
and Wanser soils. Included areas make up about 15 
percent of the total acreage. 

The Winchester soil is deep and excessively drained. It 
formed in eolian sand. Typically, the surface layer is 
brown sand about 10 inches thick. The substratum to a 
depth of 60 inches or more is dark gray coarse sand. 
Basalt is at a depth of 60 inches or more. 

Permeability of the Winchester soil is rapid. Available 
water capacity is about 2.5 to 3.5 inches. Effective 
rooting depth is 60 inches or more. Runoff is slow, and 
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the hazard of water erosion is slight. The hazard of soil 
blowing is very high. 

Urban land consists of areas where the soils are 
largely covered by concrete, asphalt, buildings, or other 
impervious surfaces that obscure or alter the soils so 
that identification is not feasible. 

This unit is used for urban and homesite development. 

Population growth has resulted in increased 
construction of homes on this unit. The main limitations 
are the rapid permeability, low rainfall, and the very high 
hazard of soil blowing. 

Excavation for houses and access roads in places 
exposes material that is highly susceptible to soil 
blowing. Revegetating disturbed areas around 
consiruction sites as soon as feasible helps to control 
soil blowing. 

Cutbanks are not stable and are subject to slumping. 
To prevent cutbanks from caving in, excavations may 
require special retainer walls. 

In summer, irrigation is needed for lawn grasses, 
shrubs, vines, shade trees, and ornamental trees. Plant 
cover can be established and maintained through proper 
fertilizing, seeding, mulching, and shaping of the slopes. 

If the density of housing is high, community sewage 
systems are needed to prevent contamination of water 
supplies as a result of seepage from onsite sewage 
disposal systems. 

This unit is well suited to windbreaks and 
environmental plantings. The main limitations are low 
rainfall, low available water capacity, and the very high 
hazard of soil blowing. Establishment of tree seedlings 
may be difficult because of these limitations. 
Supplemental irrigation may be needed when planting 
and during dry periods. 

Among the trees that are suitable for planting are 
Russian-olive and Rocky Mountain juniper. Among the 
shrubs are lilac. If irrigation is used, most climatically 
adapted shrubs and trees can be grown. 


125F—Wrentham-Rock outcrop complex, 35 to 70 
percent slopes. This map unit is on hillslopes. Slopes 
are convex and generally are north- or east-facing. 
Elevation is 900 to 3,000 feet. The average annual 
precipitation is 10 to 16 inches, the average annual air 
temperature is 45 to 52 degrees F, and the average 
frost-free period is 100 to 150 days. 

This unit is 40 percent Wrentham silt loam and 25 
percent Rock outcrop. The percentage varies from one 
area to another. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Anderly, 
Bakeoven, Condon, Lickskillet, and Nansene soils. Also 
included are small areas of Wrentham soils that have 
slopes of 20 to 35 percent. Included areas make up 
about 35 percent of the total acreage. 


Umatilla County Area, Oregon 


The Wrentham soil is moderately deep and well 
drained. It formed in loess and colluvium. Typically, the 
surface layer is dark grayish brown silt loam about 10 
inches thick. The subsoil is dark brown and brown 
gravelly and very gravelly silt loam about 23 inches thick. 
Basalt is at a depth of 33 inches. Depth to basalt ranges 
from 20 to 40 inches. In some areas depth to basalt 
ranges from 40 to 60 inches. 

Permeability of the Wrentham soil is moderately slow. 
Available water capacity is about 3 to 9 inches. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and the 
hazard of water erosion is high. 

Rock outcrop consists of areas of exposed basalt. 

This unit is used as rangeland and wildlife habitat. 

The potential plant community on this unit is mainly 
Idaho fescue and bluebunch wheatgrass. The production 
of forage is limited by the high content of rock fragments 
in the soil. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Mechanical treatment is 
not practical, because the surface is stony and the 
slopes are steep. 

Steepness of slope and rock outcroppings limit access 
by livestock and promote overgrazing of the less sloping 
areas. Trails or walkways can be constructed in some 
places to encourage livestock to graze in areas where 
access is limited. 


126A—Xerofluvents, 0 to 3 percent slopes. These 
deep, somewhat poorly drained to excessively drained 
soils are on flood plains. They formed in mixed alluvium. 
Elevation is 250 to 3,000 feet. The average annual 
precipitation is 8 to 30 inches, the average annual air 
temperature is 45 to 54 degrees F, and the average 
frost-free period is 110 to 190 days. 

The characteristics of Xerofluvents are variable. The 
surface layer ranges from loamy sand to very cobbly 
loam or silt loam. The underlying layer ranges from 
extremely gravelly or extremely cobbly sand to very 
cobbly or very gravelly loam. 

Included in this unit are small areas of Esquatzel, 
Freewater, Hermiston, Kimberly, Veazie, and Yakima 
soils and Riverwash. The percentage varies from one 
area to another. 

Permeability of these Xerofluvents is moderate to very 
rapid. Available water capacity is variable. Effective 
rooting depth is 20 to 60 inches or more. Runoff is slow, 
and the hazard of water erosion is slight. A seasonal 
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high water table may be at the surface to a depth of 
more than 60 inches below the surface throughout the 
year. This soil is subject to brief to long periods of 
flooding in winter and spring. 

Most areas of this unit are used for pasture and 
wildlife habitat. A few areas are used as homesites. 

If this unit is used for pasture, the main limitations are 
the hazard of flooding and the high content of rock 
fragments in the soil. 

Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and to protect the soil from erosion. 
Grazing when the soil is wet may result in compaction of 
the surface layer, poor tilth, and excessive runoff. 
Wetness limits the choice of plants and the period of 
cutting or grazing and increases the risk of winterkill. 

This unit is flooded frequently, and unless it is 
protected by levees or other flood control structures, 
damage to the pasture will occur. 

Cobbles on the surface limit the use of equipment and 
increase maintenance costs. 

If this unit is used for homesite development, the main 
limitations are the hazard of flooding, the very rapid 
permeability of the substratum in some areas, and the 
seasonal high water table. 

Because of the seasonal high water table, drainage 
should be provided if buildings with basements are 
constructed. Wetness can be reduced by installing drain 
tile around footings. 

Dikes and channels that have outlets for floodwater 
can be used to protect buildings and onsite sewage 
disposal systems from flooding. Culverts may become 
clogged during floods and damage to roads, homesites, 
and structures may result. Using larger culverts helps to 
overcome this problem. 

It is difficult to establish plants in areas where the 
surface layer has been removed, exposing the 
substratum. Mulching and fertilizing cut areas help to 
establish plants. Topsoil can be stockpiled and used to 
reclaim areas disturbed during construction. 

If the soil in this unit is used as a base for roads and 
streets, the upper part of the soil can be mixed with the 
underlying sand and gravel to increase its strength and 
stability. Cutbanks are not stable and are subject to 
slumping. To prevent cutbanks from caving in, 
excavations may require special retainer walls. 

The very rapid permeability of the substratum in some 
areas and the seasonal high water table adversely affect 
the purification process of septic tank absorption fields. If 
the density of housing is high, community sewage 
systems are needed to prevent contamination of water 
supplies as a result of seepage from onsite sewage 
disposal systems. 


127F—Xerollic Durorthids, 30 to 60 percent slopes. 
These shallow to moderately deep, well drained soils are 
on terrace scarps. They formed in loess over cemented 
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alluvium. Elevation is 800 to 1,200 feet. The average 
annual precipitation is 10 to 12 inches, the average 
annual air temperature is 52 to 54 degrees F, and the 
average frost-free period is 160 to 190 days. 

The surface layer ranges from fine sandy loam to very 
cobbly silt loam. The underlying layer ranges from very 
gravelly loam to very fine sandy loam. A cemented 
hardpan is at a depth of 10 to 40 inches. 

Permeability of these Xerollic Durorthids is moderate 
to a depth of 10 to 40 inches and very slow below this 
depth. Available water capacity is variable. Effective 
rooting depth is 10 to 40 inches. Runoff is rapid, and the 
hazard of water erosion is high. The hazard of soil 
blowing is moderate. 

This unit is used as rangeland and wildlife habitat. 

The potential plant community on this unit varies; 
however, plants that may occur in the community include 
needieandthread, bluebunch wheatgrass, and Sandberg 
bluegrass. The production of forage is limited by the 
shallow depth tc the hardpan, the high content of rock 
fragments in the soil, and low rainfall. 

If the rangeland is overgrazed, the proportion of 
preferred forage plants decreases and that of less 
preferred forage plants increases; therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. Grazing should be delayed until the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. 

Management practices suitable for use on this unit are 
proper grazing use, deferred grazing, a planned grazing 
system, and brush management. Areas where brush is 
managed by prescribed burning or by chemical or 
mechanical methods may be subject to a greater risk of 
erosion. Use of mechanical treatment practices generally 
is not practical because of the steepness of slope. 

Slope limits access by livestock and results in 
overgrazing of the less sloping areas. Trails or walkways 
can be constructed in some places to encourage 
livestock to graze in areas where access is limited. 


128A—Yakima silt loam, 0 to 3 percent slopes. This 
deep, well drained soil is on flood plains. It formed in 
mixed alluvium. Elevation is 600 to 1,600 feet. The 
average annual precipitation is 9 to 14 inches, the 
average annual air temperature is 50 to 54 degrees F, 
and the average frost-free period is 145 to 195 days. 

Typically, the surface layer is dark grayish brown and 
brown silt loam about 10 inches thick. The subsurface 
layer is brown silt loam about 12 inches thick. The 
substratum to a depth of 60 inches or more is brown 
extremely gravelly loamy sand and sand. Depth to the 
substratum ranges from 20 to 40 inches. Some areas 
have a gravelly loam or cobbly loam surface layer. 

Included in this unit are small areas of Freewater, 
Hermiston, and Onyx soils and Xerofluvents. Also 
included are small areas of soils that are similar to this 
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Yakima soil but have a gravelly substratum at a depth of 
40 to 60 inches and small areas of Yakima soils that 
have a water table above four feet. Included areas make 
up about 20 percent of the total acreage. 

Permeability of this Yakima soil is moderate to a depth 
of 24 inches and very rapid below this depth. Available 
water capacity is about 2.5 to 7.5 inches. Effective 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is slight. This soil is subject 
to rare periods of flooding. 

This unit is used mainly for irrigated crops such as 
small grain and alfalfa hay (fig. 10). It is also used for 
pasture, rangeland, row crops, tree fruit, and homesite 
development. 

This unit is suited to irrigated crops. It is limited mainly 
by the very rapid permeability and low available water 
capacity of the substratum. 

Furrow, border, corrugation, drip, and sprinkler 
irrigation systems are suited to this unit. The method 
used generally is governed by the crop. Η furrow or 
corrugation irrigation is used, water should be applied at 
frequent intervals and runs should be short. To avoid 
overirrigating and leaching of plant nutrients, applications 
of irrigation water should be adjusted to the available 
water capacity, the water intake rate, and the crop 
needs. If gravity systems are used, leveling may be 
needed in sloping areas for the efficient application and 
removal of irrigation water. Use of pipe, ditch lining, or 
drop structures in irrigation ditches facilitates irrigation 
and reduces ditch erosion. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
A suitable cropping system is one that includes 4 or 5 
years of alfalfa hay and 2 years of small grain. 

H this unit is used for hay and pasture, the main 
limitations are the very rapid permeability and low 
available water capacity of the substratum. 

Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and to protect the soil from erosion. 
Grazing when the soil is moist results in compaction of 
the surface layer, poor tilth, and excessive runoff. 

Irrigation water can be applied by the flood and 
sprinkler methods. Leveling helps to ensure the uniform 
application of water. Annual applications of nitrogen, 
phosphorous, and sulfur fertilizer are needed to maintain 
production of high quality irrigated pasture. 

If this unit is used for homesite development, the main 
limitations are the rare periods of flooding and the very 
rapid permeability of the substratum. 

It is difficult to establish plants in areas where the 
surface and subsurface layers have been removed, 
exposing the gravelly substratum. Mulching and fertilizing 
cut areas help to establish plants. Topsoil can be 
stockpiled and used to reclaim areas disturbed during 
construction. 


Umatilla County Area, Oregon 
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Figure 10.—Alfalfa hay in an area of Yakima silt loam, 0 to 3 percent slopes, along the Umatilla River. 


If the soil in this unit is used as a base for roads and 
streets, the upper part of the soil can be mixed with the 
underlying sand and gravel to increase its strength and 
stability. Cutbanks are not stable and are subject to 
slumping. To prevent cutbanks from caving in, 
excavations may require special retainer walls. 

The very rapid permeability of the substratum 
adversely affects the purification process of septic tank 
absorption fields. If the density of housing is high, 
community sewage systems are needed to prevent 


contamination of water supplies as a result of seepage 
from onsite sewage disposal systems. 

Dikes and channels that have outlets for floodwater 
can be used to protect buildings and onsite sewage 
disposal systems from flooding. Culverts may become 
clogged during floods, and damage to roads, homesites, 
and structures may result. Using larger culverts helps to 
overcome this problem. 

The potential plant community on this unit is mainly 
bluebunch wheatgrass, basin wildrye, and big sagebrush. 
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129A—Yakima-Urban land complex, 0 to 3 percent 
slopes. This map unit is on flood plains. Elevation is 800 
to 1,200 feet. The average annual precipitation is 13 to 
14 inches, the average annual air temperature is 51 to 
53 degrees F, and the average frost-free period is 160 to 
170 days. 

This unit is 60 percent Yakima silt loam and 25 
percent Urban land. 

Included in this unit are small areas of Freewater, 
Onyx, and Hermiston soils. Included areas make up 
about 15 percent of the total acreage. 

The Yakima soil is deep and well drained. It formed in 
mixed alluvium. Typically, the surface layer is dark 
grayish brown and brown silt loam about 10 inches thick. 
The subsurface layer is brown silt loam about 12 inches 
thick. The substratum to a depth of 60 inches or more is 
brown extremely gravelly loamy sand and sand. Depth to 
the substratum ranges from 20 to 40 inches. 

Permeability of the Yakima soil is moderate to a depth 
of 24 inches and very rapid below this depth. Available 
water capacity is about 2.5 to 7.5 inches. Effective 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is slight. This soil is subject 
to rare periods of flooding. 

Urban land consists of areas where the soils are 
largely covered by concrete, asphalt, buildings, or other 
impervious surfaces that obscure or alter the soils so 
that identification is not feasible. 


This unit is used for urban and homesite development. 

The main limitations of this unit for use as urban and 
homesite development are the rare periods of flooding 
and the very rapid permeability of the substratum. The 
unit is protected by major flood control structures such 
as dikes and levees. 

It is difficult to establish plants in areas where the 
surface and subsurface layers have been removed, 
exposing the gravelly substratum. Mulching and fertilizing 
cut areas help to establish plants. Topsoil can be 
stockpiled and used to reclaim areas disturbed during 
construction. 

If the soil in this unit is used as a base for roads and 
streets, the upper part of the soil can be mixed with the 
underlying sand and gravel to increase its strength and 
stability. Cutbanks are not stable and are subject to 
slumping. 

The very rapid permeability of the substratum 
adversely affects the purification process of septic tank 
absorption fields. If the density of housing is high, 
community sewage systems are needed to prevent 
contamination of water supplies as a result of seepage 
from onsite sewage disposal systems. 

Dikes and channels that have outlets for floodwater 
can be used to protect buildings and onsite sewage 
disposal systems from flooding. 


Prime Farmland 
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In this section, prime farmland is defined and 
discussed and the prime farmland soils in this survey 
area are listed. 

Prime farmland is of major importance in providing the 
nation’s short- and long-range needs for food and fiber. 
The acreage of high-quality farmland is limited, and the 
U.S. Department of Agriculture recognizes that 
government at local, state, and federal levels, as well as 
individuals, must encourage and facilitate the wise use of 
our nation’s prime farmland. 

Prime farmland soils, as defined by the U.S. 
Department of Agriculture, are soils that are best suited 
to producing food, seed, forage, fiber, and oilseed crops. 
Such soils have properties that are favorable for the 
economic production of sustained high yields of crops. 
The soils need only to be treated and managed using 
acceptable farming methods. Adequate moisture and a 
sufficiently long growing season are required. Prime 
farmland soils produce the highest yields with minimal 
inputs of energy and economic resources, and farming 
these soils results in the least damage to the 
environment. 

Prime farmland soils may presently be in use as 
cropland, pasture, or woodland, or they may be in other 
uses. They either are used for producing food and fiber 
or are available for these uses. Urban or built-up land, 
public land, and water areas cannot be considered prime 
farmland. Urban or built-up land is any contiguous unit of 
land 10 acres or more in size that is used for such 
purposes as housing, industrial, and commercial sites, 
sites for institutions or public buildings, small parks, golf 
courses, cemeteries, railroad yards, airports, sanitary 
landfills, sewage treatment plants, and water control 
structures. Public land is land not available for farming in 
national forests, national parks, military reservations, and 
state parks. 

Prime farmland soils commonly get an adequate and 
dependable supply of moisture from precipitation or 
irrigation. Temperature and length of growing season are 
favorable, and level of acidity or alkalinity is acceptable. 
The soils have few, if any, rocks and are permeable to 
water and air. They are not excessively erodible or 
saturated with water for long periods and are not flooded 
during the growing season. The slope ranges mainly 
from Ο to 6 percent. 

Soils that have a high water table, are subject to 
flooding, or are droughty may qualify as prime farmland 


soils if the limitations are overcome by drainage, flood 
control, or irrigation. Onsite evaluation is necessary to 
determine the effectiveness of corrective measures. 
More information on the criteria for prime farmland soils 
can be obtained at the local office of the Soil 
Conservation Service. 

A recent trend in land use has been the conversion of 
prime farmland to urban and industrial uses. The loss of 
prime farmland to other uses puts pressure on lands that 
are less productive than prime farmland. 

About 296,290 acres, or nearly 18 percent, of the 
survey area would meet the requirements for prime 
farmland if an adequate and dependable supply of 
irrigation water were available. 

The following map units meet the soil requirements for 
prime farmland when irrigated. On some soils included in 
the list, measures should be used to overcome a hazard 
or limitation, such as flooding, wetness, or droughtiness. 
The location of each map unit is shown on the detailed 
soil maps at the back of this publication. Soil qualities 
that affect use and management are described in the 
section “Detailed Soil Map Units.” This list does not 
constitute a recommendation for a particular land use. 


1B Adkins fine sandy loam, 0 to 5 percent slopes 
2B Adkins fine sandy loam, gravelly substratum, 0 to 
5 percent slopes 
8B Athena silt loam, 1 to 7 percent slopes 
16B Cantala silt loam, 1 to 7 percent slopes 
27A Esquatzel silt loam, 0 to 3 percent slopes 
39A Hermiston silt loam, 0 to 3 percent slopes 
42A Kimberly fine sandy loam, 0 to 3 percent slopes 
43A Kimberly silt loam, 0 to 3 percent slopes 
55A Mondovi silt loam, 0 to 3 percent slopes 
61A Oliphant silt loam, 0 to 3 percent slopes 
63A Onyx silt loam, 0 to 3 percent slopes 
64B Palouse silt loam, 1 to 7 percent slopes 
72A Powder silt loam, 0 to 3 percent slopes 
79B Ritzville very fine sandy loam, 2 to 7 percent 
slopes 
80B Ritzville silt loam, 2 to 7 percent slopes 
96B Thatuna silt loam, 1 to 7 percent slopes 
109A Veazie silt loam, 0 to 3 percent slopes 
114B Walla Walla silt loam, 1 to 7 percent slopes 
118B Walla Walla silt loam, hardpan substratum, 1 to 7 
percent slopes 
128A Yakima silt loam, 0 to 3 percent slopes 
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Unique Farmland 


Unique farmland soils are soils other than prime in the Milton-Freewater area are unique farmland soils. 
farmland soils that are used for the production of specific They have an available water capacity that is adequate 
high-value food and fiber crops. These soils have a for growing tree fruit when irrigated. These soils have the 
special combination of soil quality, location, growing advantage of growing season, temperature, humidity, air 
season, and moisture supply needed to economically drainage, elevation, and nearness to market that favor 
produce sustained yields of high-quality crops or growth of tree fruit. 
speciaity crops when treated or managed according to 28A  Freewater gravelly silt loam, 0 to 3 percent slopes 


acceptable farming methods. Some of the orchard soils 29A  Freewater very cobbly loam, 0 to 3 percent slopes 
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Use and Management of the Soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect extensive 
field data about the nature and behavioral characteristics 
of the soils. They collect data on erosion, droughtiness, 
flooding, and other factors that affect various soil uses 
and management. Field experience and collected data 
on soil properties and performance are used as a basis 
in predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as 
rangeland and woodland; as sites for buildings, sanitary 
facilities, highways and other transportation systems, and 
parks and other recreation facilities; and for wildlife 
habitat. It can be used to identify the potentials and 
limitations of each soil for specific land uses and to help 
prevent construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


Crops and Pasture 


General management needed for nonirrigated and 
irrigated crops and for hay and pasture is suggested in 
this section. The system of land capability classification 
used by the Soil Conservation Service is explained, and 
the estimated yields of the main crops and hay and 
pasture plants commonly grown are listed for each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under “Detailed Soil Map 


Units.” Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 


Nonirrigated Cropland 


Gene Sturtevant, soil conservationist, Soil Conservation Service, and 
Luther Fitch, county agent, Cooperative Extension Service, helped to 
prepare this section, 


The Umatilla County Area has about 600,000 acres 
that is used for nonirrigated crops, mainly small grain. 
Erosion by water and wind and inadequate moisture for 
plant growth are the biggest concerns in managing this 
cropland. For each detailed soil map unit, a management 
system needs to be used that will keep soil and moisture 
losses to a minimum. A management system for a 
particular farm can include a combination of 
management practices. 

Gully, sheet, and rill erosion are serious problems 
affecting nonirrigated cropland. These types of erosion 
result in loss of valuable topsoil, sedimentation, poor 
water quality, and, in some cases, damage to personal 
property. insufficient moisture limits production of 
nonirrigated crops; therefore, it is important to conserve 
and use efficiently all the moisture that is available. 

If the surface layer is lost through erosion, much of the 
available plant nutrients and organic matter, which have 
positive effects on structure, water infiltration, and 
general tilth, are also lost. The severity of the erosion 
determines how much of the potential productivity of the 
soils is lost and for how long. Many years may be 
needed to replace a part of the soil surface, even under 
the best of soil building conditions. Examples of severely 
eroded soils in the survey area are the eroded phases of 
the Walla Walla and Oliphant soils. Soils that have steep 
slopes, particularly those that have slopes of more than 
25 percent, are highly susceptible to water erosion. 
Examples are some areas of Palouse and Walla Walla 
soils. Planting of steep slopes and areas of eroded soils 
to permanent vegetation is an effective method of 
minimizing water erosion and rehabilitating the eroded 
Soils. 

Soils are very susceptible to erosion when frozen. 
When a soil is frozen, the water intake rate is reduced 
significantly. This results in excessive runoff during 
freeze and thaw cycles. When the soil surface thaws it 
becomes saturated and flows downslope. The saturated 
soil consolidates and exudes water. The concentrated 
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flow of this water causes severe gully and rill erosion. 
Soils that are particularly subject to runoff caused by 
freezing and thawing are areas of the Palouse and 
Athena soils that have slopes of more than 10 percent. 

Resource management systems that can reduce soil 
erosion by runoff and conserve soil moisture include 
appropriate cultural or residue management practices 
and structural practices. Residue management practices 
include conservation cropping systems, conservation 
tillage systems, stubble mulching, no-till farming, and 
chemical fallow. Structural practices include terraces, 
diversions, and grassed waterways. Contour and cross- 
slope tillage and stripcropping also reduce erosion and 
conserve soil moisture. 

Organic matter residue is an important source of 
nitrogen, phosphorus, and sulfur for crops. It also 
increases water intake rate and water holding capacity, 
reduces surface crusting, promotes good soil structure 
and tilth, and reduces erosion. Research has shown that 
the organic matter content gradually decreases in soils 
that have been used for many years to grow small grain 
under a grain-fallow cropping system. This is the case 
even where straw or pea vines are incorporated. Adding 
this material in a conservation cropping system is 
important in slowing this decline. Only when manure is 
added regularly will the organic matter content be 
maintained or increased. Growing green manure crops or 
putting severely eroded areas in permanent vegetation 
hasten their rehabilitation. 

Use of conservation tillage systems or minimum tillage 
is important in maintaining good soil tilth. Maintaining a 
rough and cloddy surface after plowing can reduce 
runoff. Excessive tillage results in loss of valuable soil 
moisture and pulverizes soil aggregates, destroying soil 
structure. Overworking the soil before seeding in spring 
and summer results in crusting. This reduces infiltration 
and produces a smooth soil surface, which causes 
excessive runoff and erosion. 

Most of the soils in the nonirrigated cropland area are 
silt loam. When these soils are moist, they are 
particularly susceptible to compaction by farm 
machinery, vehicles, or livestock. Compaction reduces 
infiltration of water and restricts penetration of roots. 
Since movement of water within the soils is impeded, 
runoff is increased and erosion occurs. Minimizing tillage 
and restricting traffic from equipment and livestock when 
the soils are too moist reduce compaction. Subsoiling or 
deep chiseling when the soils are dry is the best method 
of destroying these compacted layers. 

Proper management of residue involves several 
practices; however, the main goal is to leave as much 
plant material as practical on the soil surface throughout 
the year. Stubble mulching is a residue management 
practice in which crop residue is left on the surface to 
reduce erosion and soil moisture loss. Residue on the 
surface retards the start of erosion and filters out 
sediment from the runoff that does occur. Also, by 
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decomposing it returns some organic matter to the soil, 
which improves soil structure and increases water 
infiltration. In the drier areas of the Shano and Ritzville 
Soils, stubble mulching also reduces soil blowing. 

In the past, when excess amounts of residue remained 
after harvest, the residue was removed by grazing, by 
mechanical means, or by burning. Grazing and straw 
removal are not very desirable, nor are they always 
economically feasible. Research has demonstrated that 
burning is detrimental to the soil. It results in crusting of 
the soil surface, which reduces infiltration and increases 
runoff and erosion. 

Residue can be buried by plowing. Moldboard plowing 
inverts the soil surface and leaves little residue on the 
surface. Residue can be brought to the surface by 
subsequent chisel plowing. Straw can be partially buried 
by disking or chiseling, which accelerates the 
decomposition of the buried part yet retains sufficient 
residue on the surface. 

The trend in nonirrigated crop management in recent 
years has been toward reduced tillage or no-till farming. 
No-till farming consists of planting crops in previously 
unprepared soil by opening a narrow furrow of sufficient 
width and depth to obtain proper seed coverage. Most 
cultivation is made unnecessary by the use of herbicides 
to kill weeds and grasses in the fallow year. This 
commonly is called chemical fallow. 

No-till cropping is not new but is becoming very 
popular. Its continued popularity depends upon many 
things, including the future development and cost of 
equipment, fertilizer, and herbicides. Research on no-till 
and other conservation tillage systems and their effects 
on crop yields, diseases, the soil, and the environment is 
still continuing. 

Terraces and diversions reduce the length of slopes 
and thereby reduce runoff, sedimentation, and erosion. 
They are most practical on soils that have uniform 
slopes. Terraces are most effective in reducing rill and 
sheet erosion on slopes of less than 12 percent. Where 
slopes are more than 12 percent, they commonly are 
effective only in reducing gully erosion. 

Level and gradient terraces are the two types 
constructed on the nonirrigated cropland soils of the 
area. Level terraces generally are more effective on 
deep soils in areas of moderate precipitation, such as in 
areas of Athena and Walla Walla soils. Gradient terraces 
generally are constructed on moderately deep soils in 
areas of high precipitation, such as in areas of Gurdane 
and Waha soils. 

Grassed waterways that are established with suitable 
vegetation are effective in reducing erosion and 
sedimentation in areas of concentrated waterflow. They 
can be used in areas where a natural or constructed 
waterway or outlet is present. The vegetation helps to 
keep the soil in place and makes it more resistant to the 
erosive forces of the water. It also acts as a filter, thus 
reducing the amount of sediment carried by runoff. 
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Stripcropping or the alternate arrangement of crop and 
fallow is an effective method of reducing soil blowing 
and water erosion. On soils such as those of the Shano 
and Ritzville series, which are susceptible to soil blowing, 
an alternate strip of live vegetation or residue can be 
used to retard the movement of soil particles by wind. 
These strips should be oriented at right angle to the 
prevailing wind direction. in areas of high precipitation, 
this practice is also effective in reducing water erosion 
and sedimentation. This is best suited on uniform slopes 
where strips can be easily laid out on the contour or 
across the slope. 

A tillage practice that can be done in conjunction with 
stripcropping is contour or cross-slope tillage. The 
furrows made by the tillage operations act as miniature 
terraces to retard the downslope flow of water. This type 
of tillage is best suited to soils that have smooth, uniform 
slopes. Examples are the more gently sloping areas of 
the Condon and Morrow soils. 

The main cropping system in the nonirrigated cropland 
area is small grain-fallow. The small grain crops most 
commonly planted are winter wheat and spring barley. In 
small grain-fallow nonirrigated farming, the soil is kept 
free of vegetation or is fallowed during one cropping 
season in order to store additional moisture and pliant 
nutrients for a crop the following season and to allow 
time for mineralization of nitrogen from organic matter. 
This cropping system is used in areas of Shano and 
Ritzville soils that do not receive adequate moisture for 
annual cropping. 

The practice of summer fallowing is recognized as a 
cause of water erosion, whether it be associated with 
prolonged rains, frozen soils, or the intense summer 
thunderstorms. Annual cropping could provide an 
alternative in certain cases. 

In moderately deep soils such as the Condon and 
Morrow soils, where the profile commonly is filled by the 
precipitation falling in one season, annual cropping may 
reduce soil erosion. When precipitation is greater than 
normal, some deep soils such as the Walla Walla soils 
can be cropped 2 or 3 years in a row followed by a year 
of fallow. In soils such as those of the Athena and 
Palouse series, which receive more than 16 inches of 
precipitation annually, annual cropping is practiced with 
small grain and peas. An occasional year of fallow may 
be used for weed control or if winter precipitation is 
exceptionally low. 

Soils on flood plains where precipitation is 
supplemented by subsurface water sources, such as the 
Veazie soils, and soils that receive adequate 
precipitation, such as the Cowsly soils, commonly are 
used to grow permanent grass or grass-legume pasture. 

For high yields and top quality crops, a fertilizer 
program is needed for all of the soils in the survey area. 
Fertilizer is used to replace or supplement the soil’s 
supply of elements required for plant nutrition. Elements 
that have shown a response in plant growth throughout 


169 


the nonirrigated cropland area include nitrogen, 
phosphorus, and sulfur. 

On all of the soils, the amount and kind of fertilizer 
used should be based on the results of soil tests, on the 
needs of the crop, and on the expected yields. The 
Agricultural Extension Service can help to determine the 
kind and amount of fertilizer to apply. 


irrigated Cropland 


The Columbia Basin, in the northwestern part of 
Umatilla County, has more than 75,000 acres of irrigable 
or potentially irrigable land. Nearly 35,000 acres of this 
land has been brought under irrigation in the past 15 
years. This acreage has been irrigated with water 
pumped from the Columbia River and from deep 
aquifers. Many of the management and cultural practices 
on these irrigated sands are still changing. 

Most of this area is subject to soil blowing and 
requires certain practices that are important for 
successful crop production and to minimize soil blowing. 
Late in winter through early in summer is the period most 
susceptible to frequent, high velocity winds that create 
serious soil blowing hazards. Soils particularly subject to 
soil blowing include the Quincy and Winchester soils. 

Plant cover or organic residue should be maintained 
on the soil surface as much of the time as is feasible. It 
is desirable to include alfalfa and, in some instances, 
grass-legume pasture in the cropping system to help 
build up the organic matter content of the soil and to 
protect the soil during most of the year. Commonly, 
cropping systems that include 3 to 5 years of alfalfa with 
every 3 to 5 years of small grain, corn, and potatoes are 
used. 

Minimum tillage is an important management 
technique that can be used on soils in this survey area 
because it can result in more residue remaining on the 
soil surface and less degradation of soil structure and 
tilth. 

Cultivation for weed control is difficult if there is a 
large amount of residue on the soil surface. An 
appropriate selective or nonselective herbicide, or both, 
is essential to minimum tillage or no-till farming. Usable 
and practical systems have not been developed for all 
crops; however, systems now exist for corn, sugar beets, 
carrots, watermelons, and potatoes. 

Of the crops grown in this area, corn is perhaps best 
suited to minimum tillage or no-till farming because it is 
large and vigorous as a seedling and because there are 
many effective herbicides registered for use on corn. 
Procedures vary from planting directly in corn stubble 
from the previous year to planting in volunteer or fall 
seeded grain sod, following a nonselective herbicide 
application. 

With crops such as carrots, sugar beets, and onions, 
alternating strips of seeded or volunteer grain running at 
right angle to the prevailing southwest winds have been 
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used to reduce soil blowing (fig. 11). Depending on the 
crop grown, the existing weeds can be killed with 
nonselective herbicides prior to planting or with selective 
herbicides after planting. 

Tillage implements, if used, are designed or adapted 
to leave residue on the surface. Sweeps, chisels, and 
other implements that do not invert or pulverize the soil 
are preferred. Tillage should be conducted at right angle 
to the prevailing wind direction. The furrows formed by 
the operations act as miniwindbreaks that retard the 
movement of particles along the soil surface. 

Using volunteer small grain as fall pasture in the 
survey area is a common practice. Increasing numbers 
of livestock producers are using the Columbia Basin as a 
winter pasturing ground. Turnips, seeded after winter 
wheat, early potatoes, and dry peas, provide more than 
two times as much fall and winter livestock carrying 
capacity as does volunteer or seeded small grain. 
Cornstalks left standing when harvesting corn are used 
as fall and winter pasture. 

Not only does irrigation water supply crops with 
needed moisture, it can be used to reduce soil blowing if 
applied properly and at the right time. Moist soil particles 
tend to adhere together and are more resistant to soil 
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blowing. Also, if the soil is tilled when moist the surface 
is more likely to remain rough and cloddy. 

Irrigation methods in this area vary from center pivot 
sprinkler systems to wild flooding. Presently, sprinkler 
systems are the ones most commonly used; however, 
there is a growing interest in drip irrigation of suitable 
crops. Low pressure center pivot systems are becoming 
more popular because of energy costs. 

Center pivot and drip irrigation systems are particularly 
well suited to sandy soils such as those of the Quincy 
and Winchester series, which have rapid permeability, 
high water intake rate, and low available water capacity. 
The frequency, duration, and amount of water applied 
can be controlled with little labor if a center pivot system 
is used. Using hand line and wheel line sprinkler systems 
on these droughty soils, it is difficult to apply irrigation 
water at the frequency needed for optimum plant growth. 
Hand line and wheel line systems work well on soils that 
have a relatively lower water intake rate, slower 
permeability, and higher available water capacity. Soils 
that have a silt loam surface layer commonly are 
irrigated with wheel and hand lines. 

On the Columbia Plateau, water is pumped primarily 
from deep aquifers in the Columbia River Basalt. The 
upland areas near the towns of Pilot Rock and Athena 


Figure 11.—Strips of seeded grain running at right angle to the prevailing wind to reduce soil loss and crop damage as a result of soil 
blowing. 
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are irrigated with center pivot, wheel, and hand line 
sprinkler systems. Low pressure center pivot systems 
that are adjusted to the relatively low water intake rate of 
silt loams are being used in the Athena area. These 
systems can be used to make light and frequent 
applications of irrigation water. In most instances the 
slopes of these upland soils are steeper than those on 
the flood plains; thus, it is important to manage the 
application of irrigation water carefully so as to minimize 
runoff and erosion. 

The Hermiston and Yakima soils are irrigated using 
hand and wheel line sprinkler systems and gravity 
systems, such as border and furrow systems, depending 
upon the crop grown. These flood plain soils generally 
are not so subject to runoff as are the adjacent upland 
soils. Irrigation water management is still needed to 
prevent overirrigation or underirrigation, leaching of plant 
nutrients, and creation of a water table. 

Crops grown on the Columbia Plateau include alfalfa, 
pasture, small grain, dry beans and peas, green peas, 
and legume seed. 

Irrigated crops have been grown in the Milton- 
Freewater area for more than 50 years. The Ellisforde 
and Oliphant soils are used to produce alfalfa seed, 
small grain, and peas. Most of the tree fruit produced is 
grown on the Freewater soils. A wide variety of 
vegetable crops, including onions, carrots, asparagus, 
lima beans, and miscellaneous small fruit and vine crops, 
are grown on Hermiston and Umapine soils that have 
been reclaimed. A substantial nursery business for both 
orchard trees and landscape trees and shrubs is also 
located in this region. 

The predominant forms of irrigation are furrow and 
sprinkler; however, drip irrigation is gaining rapid 
acceptance in tree fruit production. 

The primary management consideration for the soils of 
this area is proper irrigation water management. Erosion 
caused by irrigation water runoff is a hazard in sloping 
areas of Ellisforde soils. Overirrigation and subsequent 
leaching of nutrients is a problem on the somewhat 
excessively drained Freewater soils. 

About 21,000 acres of the soils in the survey area 
have a seasonal high water table that is close enough to 
the surface to significantly restrict planting and 
harvesting of field crops. These soils are used almost 
exclusively as pastureland. Commonly, a water table 
exists in depressional areas where subirrigation from 
canals or overirrigation occurs. Drainage problems may 
be compounded by the application of water by inefficient 
irrigation methods. The wet Wanser and Adkins soils 
have a seasonal high water table in spring through fall. 

Commonly associated with a water table is the 
accumulation of salts in the soil. Not only does the 
excess water interfere with the normal growth of many 
crops, excess salts, particularly sodium, adversely affect 
plant growth. Soils such as those of the Umapine and 
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Pedigo series have both a seasonal water table and high 
sodium content. 

Drainage can be improved in many areas by use of 
surface or subsurface systems. Surface systems include 
open drain ditches, impoundments, and land shaping to 
eliminate depressional areas. If outlets are not available, 
the excess water must be pumped. In order for soils that 
have both a water table and excessive amounts of salts 
to be reclaimed properly, it is necessary not only to 
lower the water table but to reduce the amount of toxic 
salts in the soils. Generally, excess salts can be 
removed from the soils by flushing them with irrigation 
water. The methods used, however, depend largely upon 
the amount and type of salts present. 

There are several advantages to draining soils and 
removing excess salts. Not only does this procedure 
offer the opportunity to grow a wider variety of crops, but 
it generally results in greater yields. Also, drainage 
provides for better irrigation water management and 
accessibility to fields. 

In general, gravity irrigation systems such as border, 
flood, corrugation, and furrow are adapted to nearly level 
soils such as those of the Wanser and Pedigo series. 

The wide variety of crops that can be grown under 
irrigation requires that specialized fertilizer programs be 
developed. As with nonirrigated crops, the kinds and 
amounts of fertilizer should be based on soil tests, crop 
needs, and expected yields. 


Yields per Acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 5. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green-manure crops; and 
harvesting that ensures the smallest possible loss. 

For yields of irrigated crops, it is assumed that the 
irrigation system is adapted to the soils and to the crops 
grown, that good quality irrigation water is uniformly 
applied as needed, and that tillage is kept to a minimum. 
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The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not listed 
because the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the 
Cooperative Extension Service can provide information 
about the management and productivity of the soils for 
those crops. 


Land Capability Classification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops. Crops 
that require special management are excluded. The soils 
are grouped according to their limitations for field crops, 
the risk of damage if they are used for crops, and the 
way they respond to management. The grouping does 
not take into account major and generally expensive 
landforming that would change slope, depth, or other 
characteristics of the soils, nor does it consider possible 
but unlikely major reclamation projects. Capability 
classification is not a substitute for interpretations 
designed to show suitability and limitations of groups of 
soils for rangeland, for woodland, and for engineering 
purposes. 

In the capability system, soils generally are grouped at 
three levels: capability class, subclass, and unit. Only 
class and subclass are used in this survey. These levels 
are defined in the following paragraphs. 

Capability classes, the broadest groups, are 
designated by Roman numerals | through VIII. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class | soils have few limitations that restrict their use. 

Class 11 soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class ΙΙΙ soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 
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Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, e, w, s, or 
ο, to the class numeral, for example, lle. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly 
corrected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
rangeland, woodland, wildlife habitat, or recreation. 

The capability classification of each map unit is given 
in table 5. 


Rangeland and Woodland Understory 
Vegetation 


Jacy Gibbs, range conservationist, Soil Conservation Service, 
prepared this section. 


Rangeland occupies about 600,000 acres, or about 35 
percent, of the survey area. The native vegetation 
produced on rangeland helps to conserve water and 
maintain stable watersheds, and it provides important 
scenic and recreational values. In addition, this area 
provides forage for livestock in all seasons as well as 
forage and cover for wildlife. Rangeland and grazeable 
woodland occur mainly in the southern part of the survey 
area, and together they make up the survey area's total 
grazing resource of about 850,000 acres. 

Cow-calf operations are most common in the area and 
are operated as incorporated family ranch units. Cattle 
and sheep graze about 7 months during the year, 
generally from April through October. Fall grazing usually 
is supplemented by wheat stubble and other crop 
aftermath. There is some winter grazing on cover crops, 
crop residue, and rangeland in the northwestern part of 
the survey area. 

The sandy soils in the Columbia Basin are mainly 
shrub-grasslands. The potential native vegetation on 
these soils consists of a shrub overstory of basin big 
sagebrush or antelope bitterbrush and an understory of 
needleandthread or bluebunch wheatgrass. Forbs are 
insignificant components of these plant communities. 

On the Columbia Plateau, the rangeland is true 
grassland. Shrubs are insignificant in the potential native 
plant community; grasses, primarily bluebunch 
wheatgrass, Idaho fescue, and Sandberg bluegrass, are 
dominant. Forbs make up less than 15 percent of the 
potential native plant community. 


Umatilla County Area, Oregon 


The foothills of the Blue Mountains are both true 
grasslands, similar to those in the central part of the 
survey area, and shrub-grasslands. The potential native 
vegetation of the shrub-grasslands consists of an 
overstory of common snowberry, mallow ninebark, rose, 
or hawthorn and an understory of Idaho fescue. 

The poor condition of the plant community in many 
parts of the survey area is a result of prolonged heavy 
grazing. This occurred mosily in the period extending 
from the 1880's to the 1920's, when large numbers of 
sheep, horses, and cattle were grazed. The preferred 
forage plants have decreased and have been replaced 
by less preferred plants. The density and vigor of 
preferred plants are less than those of the potential 
native plant community. 

Natural plant communities that represent the 
productive potential within the survey area are common 
because areas are used only in alternate years by 
livestock as a result of the wheat-fallow method of 
farming that is used. 

About 60 percent of the rangeland in the survey area 
is producing at half of its potential or less. 

In areas that have similar climate and topography, 
differences in the kind and amount of vegetation 
produced on grazing sites are closely related to the kind 
of soil. Effective management is based on the 
relationship between the soils and vegetation and water. 

Table 6 shows, for each soil, the grazing site; the total 
annual production of vegetation in favorable, normal, and 
unfavorable years; the characteristic vegetation; and the 
average percentage of each species. Only those soils 
that are used as grazing sites or are suited to use as 
grazing sites are listed. Explanation of the column 
headings in table 6 follows. 

A grazing site is a distinctive kind of land that 
produces a characteristic natural plant community that 
differs from natural plant communities on other grazing 
sites in kind, amount, and proportion of forage plants. 
The relationship between soils and vegetation was 
established during this survey; thus, grazing sites 
generally can be determined directly from the soil map. 
Soil properties that affect moisture supply and plant 
nutrients have the greatest influence on the productivity 
of forage plants. Soil reaction, salt content, and a 
seasonal water table are also important. 

Total production is the amount of vegetation that can 
be expected to grow annually on well managed land that 
is supporting the potential natural plant community. It 
includes all vegetation, whether or not it is palatable to 
grazing animals. It includes the current year's growth of 
leaves, twigs, and fruit of woody plants. It does not 
include the increase in stem diameter of trees and 
shrubs. It is expressed in pounds per acre of air-dry 
vegetation for favorable, normal, and unfavorable years. 
In a favorable year, the amount and distribution of 
precipitation and the temperatures make growing 
conditions substantially better than average. In a normal 


173 


year, growing conditions are about average. In an 
unfavorable year, growing conditions are well below 
average, generally because of low available soil 
moisture. 

Dry weight is the total annual yield per acre of air-dry 
vegetation. Yields are adjusted to a common percent of 
air-dry moisture content. The relationship of green weight 
to air-dry weight varies according to such factors as 
exposure, amount of shade, recent rains, and 
unseasonable dry periods. 

Characteristic vegetation the grasses, forbs, and 
shrubs that make up most of the potential natural plant 
community on each soil is listed by common name. 
Under composition, the expected percentage of the total 
annual production is given for each species making up 
the characteristic vegetation. The amount that can be 
used as forage depends on the kinds of grazing animals 
and on the grazing season. 

Grazing site management requires a knowledge of the 
kinds of soil and of the potential natural plant 
community. It also requires an evaluation of the present 
range condition. Grazing site condition is determined by 
comparing the present plant community with the 
potential natural plant community on a particular grazing 
Site. The more closely the existing community resembles 
the potential community, the better the grazing site 
condition. Grazing site condition is an ecological rating 
only. it does not have a specific meaning that pertains to 
the present plant community in a given use. 

The objective in grazing site management is to control 
grazing so that the plants growing on a site are about 
the same in kind and amount as the potential natural 
plant community for that site. Such management 
generally results in the optimal production of vegetation, 
reduction of undesirable brush species, conservation of 
water, and control of erosion. Sometimes, however, a 
grazing site condition somewhat below the potential 
meets grazing needs, provides wildlife habitat, and 
protects soil and water resources. 


Woodland Management and Productivity 


James F. McClinton, forester, Soil Conservation Service, helped to 
prepare this section. 


The survey area is one of the more important 
producers of timber in the northeastern part of Oregon. 
The best timber growing sites generally are in areas of 
soils that are derived from volcanic ash at intermediate 
elevations of the forested zone. The higher elevations 
generally are too cold and the lower elevations too dry 
to produce large quantities of timber in short rotations. 

About 15 percent of the survey area is classified as 
commercial woodland, most of which is in the southern 
part of the area. About 59 percent of the commercial 
woodland is privately owned. 

The town of Pendleton is recognized as the center of 
the forest products industry in Umatilla County. The 
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county has several large sawmills. Access to rail 
transportation and the Columbia River facilitates the 
export of finished lumber, logs, and wood chips. 

Sawmill capacity exceeds the timber growth rate in the 
survey area, but intensive management practices such 
as thinning and fertilization potentially can increase 
productivity. 

The primary conifer species are Douglas-fir, ponderosa 
pine, lodgepole pine, grand fir, and western larch. There 
are smaller amounts of Engelmann spruce, subalpine fir, 
and western juniper. 

Recent wildfires have favored the establishment of 
lodgepole pine, which reproduces best under conditions 
of open sunlight and at the expense of species such as 
Douglas-fir and grand fir. 

The Forest Service, the State Department of Forestry, 
and local fire districts provide fire protection service. The 
increasing population and recreational activities in the 
survey area make accidental fires a constant threat, 
especially during dry summers. 

Dwarf mistletoe (Arceuthobium spp.) is the most 
destructive parasite of western larch, Douglas-fir, and 
ponderosa pine. Laminated root rot (Phylinius weiri/ is а 
serious disease of Douglas-fir. Red ring rot (Fomes pini) 
is a serious disease of western larch, lodgepole pine, 
Douglas-fir, and ponderosa pine. Other diseases may 
present a serious threat in individual stands of trees. 

The most serious insect problem is the western spruce 
budworm (Choristoneura occidentalis), which reduces 
growth dramatically by defoliating Douglas-fir and true 
firs. The larch casebearer (Coleophora laricella) causes 
defoliation of western larch. The mountain pine beetle 
(Dendroctonus ponderosae), pine engraver (/ps pini), and 
red turpentine beetle (Dendroctonus pseudotsugae) 
periodically kill large numbers of trees. The Douglas-fir 
tussock moth (Hemerocampa pseudotsugaia) 
occasionally builds up to large populations and can kill 
Douglas-fir, grand fir, subalpine fir, and western larch. 

The principal forest cover is the interior Douglas-fir 
type. Typically, stands are dominated by Douglas-fir 
mixed with small amounts of western larch, ponderosa 
pine, grand fir, and lodgepole pine. The grand fir and 
lodgepole pine types generally are at intermediate 
elevations with the interior Douglas-fir type. The interior 
ponderosa pine type is at the lower elevations, and the 
Engelmann spruce-subalpine fir type is at the higher 
elevations. 

Woodland in the survey area provides forage for 
livestock and wildlife. Elk and deer use forage in recently 
harvested areas and in areas where the overstory is not 
dense. The amount of forage available under timber 
stands varies with the density of the overstory. The 
ponderosa pine type has the potential to produce high 
quality bunchgrass in the understory. 

Soils vary in their ability to produce trees. Depth, 
fertility, texture, and the available water capacity 
influence tree growth. Elevation, aspect, soils, and 
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climate determine the kinds of trees that can be 
expected to grow on any site. 

The Blue Mountains can be divided into several 
contrasting areas based on soil climate. The moderately 
sloping and nearly level plateaus contain the deep, ashy 
Tolo soils and the moderately deep Klicker soils. The 
steep hillsides support deep, forested soils such as 
those of the Kahler and Umatilla series on northern 
exposures and shallow rangeland soils on southern 
exposures. 

Lodgepole pine, western larch, grand fir, and Douglas- 
fir grow well on the Tolo soils. The indicator species for 
site index determination on the Tolo soils are western 
larch and Douglas-fir (8, 9, 70). Ponderosa pine is the 
indicator species for the Klicker soils (74). Douglas-fir is 
the indicator species for the Umatilla and Kahler soils. 
Subalpine fir is the indicator species for the Helter soils 
(7). 

Many forest fringe areas occupied by Cowsly soils 
have been cleared and are now productive agricultural 
land. Ponderosa pine is the indicator species. The 
vegetation on these soils would revert to mixed conifer 
forest if left idle. 

Woodland managers will find soil surveys useful as 
they seek ways to increase the productivity of their 
woodland. 

Table 7 can be used by woodland owners or forest 
managers in planning the use of soils for wood crops. 
Only those soils suitable for wood crops are listed. 

In table 7, slight, moderate, and severe indicate the 
degree of the major soil limitations to be considered in 
management. 

Ratings of equipment limitation reflect the 
characteristics and conditions of the soil that restrict use 
of the equipment generally needed in woodland 
management or harvesting. A rating of s/ight indicates 
that use of equipment is not limited to a particular kind of 
equipment or time of year; moderate indicates a short 
seasonal limitation or a need for some modification in 
management or in equipment; and severe indicates a 
seasonal limitation, a need for special equipment or 
management, or a hazard in the use of equipment. 

Seedling mortality ratings indicate the degree to which 
the soil affects the mortality of tree seedlings. Plant 
competition is not considered in the ratings. The ratings 
apply to seedlings from good stock that are properly 
planted during a period of sufficient rainfall. A rating of 
slight indicates that the expected mortality is less than 
25 percent; moderaie, 25 to 50 percent; and severe, 
more than 50 percent. 

Ratings of windthrow hazard are based on soil 
characteristics that affect the development of tree roots 
and the ability of the soil to hold trees firmly. A rating of 
slight indicates that few trees may be blown down by 
strong winds; moderate, that some trees will be blown 
down during periods of excessive soil wetness and 
strong winds; and severe, that many trees are blown 
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down during periods of excessive soil wetness and 
moderate or strong winds. 

Ratings of plant competition indicate the degree to 
which undesirable plants are expected to invade where 
there are openings in the tree canopy. The invading 
plants compete with native plants or planted seedlings. A 
rating of s/ight indicates little or no competition from 
other plants; moderate indicates that plant competition is 
expected to hinder the development of a fully stocked 
stand of desirable trees; severe indicates that plant 
competition is expected to prevent the establishment of 
a desirable stand unless the site is intensively prepared, 
weeded, or otherwise managed to control undesirable 
plants. 

The potentia! productivity of merchantable or common 
trees on a soil is expressed as a site index. This index is 
the average height, in feet, that dominant and 
codominant trees of a given species attain in a specified 
number of years. The site index applies to fully stocked, 
even-aged, unmanaged stands. Commonly grown trees 
are those that woodland managers generally favor in 
intermediate or improvement cuttings. They are selected 
on the basis of growth rate, quality, value, and 
marketability. Productivity class is the yield in cubic feet 
per acre per year calculated at the age of culmination of 
the mean annual increment for fully stocked natural 
stands. 

Trees io plant are those that are suited to the soils 
and to commercial wood production. 


Windbreaks and Environmental Plantings 


Windbreaks protect livestock, buildings, and yards 
from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadleaf and coniferous 
trees and shrubs provide the most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
from wind, hold snow on the fields, and provide food and 
cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To ensure plant survival, a healthy planting 
stock of suitable species should be planted properly on a 
well prepared site and maintained in good condition. 

Table 8 shows the height that locally grown trees and 
shrubs are expected to reach in 20 years on various 
soils. The estimates in table 8 are based on 
measurements and observation of established plantings 
that have been given adequate care. They can be used 
as a guide in planning windbreaks and screens. 
Additional information on planning windbreaks and 
screens and planting and caring for trees and shrubs 


175 


can be obtained from local offices of the Soil 
Conservation Service or the Cooperative Extension 
Service or from a nursery. 


Recreation 


Within the survey area, easy access to the Columbia 
River and the Blue Mountains makes these areas the 
most likely ones to be developed for recreation. They 
provide many recreational opportunities including 
boating, swimming, picnicking, hunting, fishing, camping, 
and hiking. 

The Columbia River forms the boundary between 
Oregon and Washington in the northwestern part of the 
survey area. Public land along the Columbia River offers 
a wide variety of recreational activities. Hat Rock State 
Park and facilities near McNary Dam are among the 
recreational areas that are available for use. 

Soils likely to be developed along the Columbia River 
are in general soil map units 3 and 4, which are 
described in the section "General Soil Map Units." They 
are characterized by gently rolling terraces with areas of 
exposed bedrock. 

In these units, the Quincy, Winchester, and Burbank 
soils are limited for recreational development by a high 
hazard of soil blowing. The Starbuck soils and Rock 
outcrop are limited by depth to bedrock and steepness 
of slope. 

Hunting of birds, deer, and elk is a major recreational 
activity within the survey area. 

The Blue Mountains offer year-round recreational 
activities, including a variety of winter sports. Public land 
available for these activities includes Battle Mountain 
State Park and Emmigrant Springs State Park. 

Soils in general soil map units 19, 20, and 22 make up 
most of the Blue Mountains area. These units are 
characterized by nearly level plateaus dissected by steep 
canyons. They support a patchwork of woodland and 
grassland vegetation that provides excellent habitat for 
game animals and scenic beauty for sightseers and 
hikers. The many streams throughout these units offer a 
variety of possibilities for recreation. 

In these units soils such as those of the Tolo and 
Klicker series are limited by dustiness and steepness of 
slope in some areas. The Anatone soils are limited by 
depth to rock and stones. The Gwin soils are limited by 
steepness of slope, depth to rock, and stones. The 
Umatilla and Kahler soils are on steep hillslopes of 
canyons and are limited for recreational development 
because of the steepness of slope. 

Other areas of recreational importance are the two 
reservoirs in the survey area—Cold Springs and McKay. 
These reservoirs are near Hermiston and Pendleton, 
respectively. Besides providing recreational activities 
such as swimming, boating, and fishing, both reservoirs 
are included in National wildlife refuges and allow 
hunting during certain periods of the year. The Bridge 
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Creek Wildlife Management Area, near Ukiah, also 
provides hunting opportunities during the regular hunting 
season. 

In addition to the recreational facilities already 
mentioned, there are several small camping and 
picnicking areas scattered throughout the survey area. 

The soils of the survey area are rated in table 9 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. Not 
considered in the ratings, but important in evaluating a 
site, are the location and accessibility of the area, the 
size and shape of the area and its scenic quality, 
vegetation, access to water, potential water 
impoundment sites, and access to public sewerlines. The 
capacity of the soil to absorb septic tank effluent and the 
ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. In planning 
recreation facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is essential. 

In table 9, the degree of soil limitation is expressed as 
slight, moderate, or severe. Slight means that soil 
properties generally are favorable and that limitations are 
minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 9 can be supplemented by 
other information in this survey; for example, 
interpretations for dwellings without basements and for 
local roads and streets in table 10 and interpretations for 
septic tank absorption fields in table 11. 

Camp areas require site preparation such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils are gently sloping and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
and stones or boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 
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Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock or a hardpan should be 
considered. 

Paths and trails tor hiking and horseback riding should 
require little or no cutting and filling. The best soils are 
not wet, are firm after rains, are not dusty when dry, and 
are not subject to flooding more than once a year during 
the period of use. They have moderate slopes and few 
or no stones or boulders on the surface. 


Wildlife Habitat 


The survey area supports a wide variety of wildlife. 
The kinds and numbers of most wildlife species in the 
area are related to the kinds of soil. This relationship is 
influenced primarily by the kinds of plant communities 
present, topography, and land use. 

There are five major categories of wildlife within the 
survey area: (1) Big game; (2) upland game birds; (3) 
waterfowl; (4) furbearers and nongame wildlife; and (5) 
fish. Their occurrence and distribution in many cases can 
be related to the general soil map units. 

Deer, elk, and bear are the major big game species in 
the survey area. Their basic habitat requirements include 
food, water, cover, and freedom from harrassment. 
These requirements commonly are met in general soil 
map units 15 through 21, which are primarily rangeland 
and timberland. 

Pheasants, quails, mourning doves, Hungarian and 
chukar partridges, ruffed grouse, and blue grouse are the 
major upland game birds in the survey area. The key 
habitat requirements for pheasants, quails, and mourning 
doves are cover for nesting, hiding, and obtaining 
protection from winter weather. This habitat type is in 
areas of irrigated and nonirrigated cropland, riparian 
zones, pastureland, brushy fence rows, woodlots, and 
brushy draws, which commonly are present in general 
soil map units 1, 2, and 4 through 14. 

Hungarian and chukar partridges use a habitat type 
that is characterized by brushy draws, steep rocky 
slopes, and canyon rimrock. These species feed on 
seed, grass, and insects, and they generally can 
maintain themselves at high population levels when 
sound range management is applied to the land. General 
soil map units 12, 13, and 15 through 17 provide this 
habitat type. 

Ruffed and blue grouse use a habitat type that is 
characterized by dense stands of timber, brushy draws, 
and open grassy slopes. Maintaining a wide variety of 
plant types appears to be important. Seed- and fruit- 
bearing plants should be protected during woodland 
operations. Also, riparian zones should be maintained. 
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General soil map units 19, 20, and 21 provide this kind 
of habitat. 

Nesting, feeding, and resting areas are required for 
waterfowl. Nesting areas are the most critical 
requirement late in spring and early in summer. Marsh 
areas, irrigation canals, lakes, and slow moving streams 
provide habitat for waterfowl such as as mallards, 
Canada geese, teal, pintails, and wood ducks. During the 
winter, large bodies of water such as McKay and Cold 
Spring Reservoirs and the Columbia River provide ideal 
areas for resting and feeding. General soil map units 1 
through 5 provide habitat suitable for waterfowl. 

Furbearing and hunted nongame wildlife such as 
beaver, muskrat, otter, mink, coyote, raccoon, and 
bobcat have a wide variety of habitat needs, including 
brushy streams, wetlands, and various types of 
rangeland and forest land. 

The survey area has some rather small but important 
populations of wildlife that need special consideration 
because of their limited numbers and special habitat 
requirements. Included in this group are eagles, falcons, 
hawks, herons, and owls. Among the most important 
values of nongame wildlife are the nonconsumptive 
uses, such as bird watching and photography, that these 
forms of wildlife provide. General map units 1, 2, 12, 13, 
and 15 through 21 provide habitat suitable for this type 
of wildlife. 

Water areas within the survey area are valuable as 
harvesting, spawning, and rearing areas for migratory 
fish, resident trout, and warmwater game fish. 

General soil map units 1 and 2 contain the Umatilla 
and Walla Walla Rivers and McKay and Birch Creeks. In 
addition, map units 19, 20, and 21 contain several 
streams that provide suitable fish habitat. Also, the 
Columbia River in the northwestern part of the survey 
area is used extensively by anadromous fish such as 
salmon and steelhead and by resident trout and 
warmwater game fish. 


Engineering 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building Site Development, 
Sanitary Facilities, Construction Materials, and Water 
Management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the “Soil Properties” section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
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may be included within the mapped areas of a specific 
soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 to 6 feet of the 
surface, soil wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, shrink- 
swell potential, available water capacity, and other 
behavioral characteristics affecting engineering uses. 

This information can be used to (1) evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the 
performance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps 
and soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


Building Site Development 


Table 10 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and 
without basements, small commercial buildings, local 
roads and streets, and lawns and landscaping. The 
limitations are considered s/ight if soil properties and site 
features generally are favorable for the indicated use 
and limitations are minor and easily overcome; moderate 
if soil properties or site features are not favorable for the 
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indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 
Special feasibility studies may be required where the soil 
limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock, a cemented pan, or a very firm dense layer; 
stone content; soil texture; and slope. The time of the 
year that excavations can be made is affected by the 
depth to a seasonal high water table and the 
susceptibility of the soil to flooding. The resistance of the 
excavation walls or banks to sloughing or caving is 
affected by soil texture and the depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are made 
for small commercial buildings without basements, for 
dwellings with basements, and for dwellings without 
basements. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock or to a cemented pan, large 
stones, and flooding affect the ease of excavation and 
construction. Landscaping and grading that require cuts 
and fills of more than 5 to 6 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills generally are 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a high 
water table, flooding, large stones, and slope affect the 
ease of excavating and grading. Soil strength (as 
inferred from the engineering classification of the soil), 
shrink-swell potential, frost action potential, and depth to 
a high water table affect the traffic supporting capacity. 

Lawns and landscaping require soils on which turf and 
ornamental trees and shrubs can be established and 
maintained. The ratings are based on soil properties, site 
features, and observed performance of the soils. Soil 
reaction, a high water table, depth to bedrock or to a 
cemented pan, the available water capacity in the upper 
40 inches, and the content of salts, sodium, and sulfidic 
materials affect plant growth. Flooding, wetness, slope, 
stoniness, and the amount of sand, clay, or organic 
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matter in the surface layer affect trafficability after 
vegetation is established. 


Sanitary Facilities 


Table 11 shows the degree and the kind of soil 
limitations that affect septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The limitations 
are considered s/íght if soil properties and site features 
generally are favorable for the indicated use and 
limitations are minor and easily overcome; moderate if 
soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 

Table 11 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; /air indicates that soil properties and site 
features are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock or to a 
cemented pan, and flooding affect absorption of the 
effluent. Large stones and bedrock or a cemented pan 
interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to filter the effluent effectively. Many 
local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
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impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 11 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
to bedrock or to a cemented pan, flooding, large stones, 
and content of organic matter. 

Excessive seepage because of rapid permeability of 
the soil or a water table that is high enough to raise the 
level of sewage in the lagoon causes a lagoon to 
function unsatisfactorily. Pollution results if seepage is 
excessive or if floodwater overtops the lagoon. A high 
content of organic matter is detrimental to proper 
functioning of the lagoon because it inhibits aerobic 
activity. Slope, bedrock, and cemented pans can cause 
construction problems, and large stones can hinder 
compaction of the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 11 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, a 
high water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
layers, soil reaction, and content of salts and sodium 
affect trench type landfills. Uniess otherwise stated, the 
ratings apply only to that part of the soil within a depth 
of about 6 feet. For deeper trenches, a limitation rated 
slight or moderate may not be valid. Onsite investigation 
is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to wind 
erosion. 
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After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock, a cemented pan, or the water table to permit 
revegetation. The soil material used as final cover for a 
landfill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the 
surface layer should be stockpiled for use as the final 
cover. 


Construction Materials 


Table 12 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill and topsoil. 
They are rated as a probable or improbable source of 
sand and gravel. The ratings are based on soil 
properties and site features that affect the removal of 
the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help determine the suitability 
of each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratíngs are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering 
classification of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel, or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
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the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel are used in many kinds of construction. 
Specifications for each use vary widely. In table 12, only 
the probability of finding material in suitable quantity is 
evaluated. The suitability of the material for specific 
purposes is not evaluated, nor are factors that affect 
excavation of the material. 

The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the 
thickness of suitable material, and the content of rock 
fragments. Kinds of rock, acidity, and stratification are 
given in the taxonomic unit descriptions. Gradation of 
grain sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is as 
much as 12 percent silty fines. This material must be at 
least 3 feet thick and less than 50 percent, by weight, 
large stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, or 
soils that have slopes of 8 to 15 percent. The soils are 
not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 

The surface layer of most soils generally is preferred 
for topsoil because of its organic matter content. Organic 
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matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


Water Management 


Table 13 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas and embankments, dikes, and levees. The 
limitations are considered s/ight if soil properties and site 
features generally are favorable for the indicated use 
and limitations are minor and are easily overcome; 
moderate if soil properties or site features are not 
favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increase in 
construction costs, and possibly increased maintenance 
are required. 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, terraces and 
diversions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage capacity 
of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even more than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features include 
less than 5 feet of suitable material and a high content 
of stones or boulders, organic matter, or salts or sodium. 
A high water table affects the amount of usable material. 
It also affects trafficability. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
bedrock, to a cemented pan, or to other layers that 
affect the rate of water movement; permeability; depth to 
a high water table or depth of standing water if the soil is 
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subject to ponding; slope; susceptibility to flooding; 
subsidence of organic layers; and potential frost action. 
Excavating and grading and the stability of ditchbanks 
are affected by depth to bedrock or to a cemented pan, 
large stones, slope, and the hazard of cutbanks caving. 
The productivity of the soil after drainage is adversely 
affected by extreme acidity or by toxic substances in the 
root zone, such as salts, sodium, or sulfur. Availability of 
drainage outlets is not considered in the ratings. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The design 
and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, 
erosion hazard, and slope. The construction of a system 
is affected by large stones and depth to bedrock or to a 
cemented pan. The performance of a system is affected 
by the depth of the root zone, the amount of salts or 
sodium, and soil reaction. 
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Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
a slope to reduce erosion and conserve moisture by 
intercepting runoff. Slope, wetness, large stones, and 
depth to bedrock or to a cemented pan affect the 
construction of terraces and diversions. A restricted 
rooting depth, a severe hazard of wind or water erosion, 
an excessively coarse texture, and restricted permeability 
adversely affect maintenance. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock or to a 
cemented pan affect the construction of grassed 
waterways. A hazard of wind erosion, low available water 
capacity, restricted rooting depth, toxic substances such 
as salts or sodium, and restricted permeability adversely 
affect the growth and maintenance of the grass after 
construction. 


Soil Properties 
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Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features listed in tables are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and 
compaction characteristics. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help to characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering Index Properties 


Table 14 gives estimates of the engineering 
classification and of the range of index properties for the 
major layers of each soil in the survey area. Most soils 
have layers of contrasting properties within the upper 5 
to 6 feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each taxonomic 
unit under “Taxonomic Units and Their Morphology.” 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter. "Loam," for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If the content of particles coarser than 
sand is as much as 15 percent, an appropriate modifier 
is added; for example, “gravelly.” Textural terms are 
defined in the Glossary. 


Classification of the soils is determined according to 
the system adopted by the American Association of 
State Highway and Transportation Officials (2) and the 
Unified soil classification system (3). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic matter 
content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils 
as ML, CL, OL, MH, CH, and OH; and highly organic 
soils as PT. Sails exhibiting engineering properties of two 
groups can have a dual classification; for example, SP- 
SM. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are 
classified in group A-8 on the basis of visual inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional 
refinement, the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. The AASHTO classification 
for soils tested, with group index numbers in 
parentheses, is given in table 14. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4. 76, 2. 00, 0. 420, and 0. 074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 
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Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area or 
from nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, and 
plasticity index are rounded to the nearest 5 percent. 
Thus, if the ranges of gradation and Atterberg limits 
extend a marginal amount (1 or 2 percentage points) 
across classification boundaries, the classification in the 
marginal zone is omitted in the table. 


Physical and Chemical Properties 


Table 15 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each taxonomic 
unit under “Taxonomic Units and Their Morphology.” 

Clay as a soil separate consists of mineral soil 
particles that are less than 0. 002 millimeter in diameter. 
In this table, the estimated clay content of each major 
soil layer is given as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain 
moisture. They influence shrink-swell potential, 
permeability, plasticity, the ease of soil dispersion, and 
other soil properties. The amount and kind of clay in a 
soil also affect tillage and earth-moving operations. 

Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at field 
moisture capacity, that is, the moisture content at 1/3 
bar moisture tension. Weight is determined after drying 
the soil at 105 degrees C. In this table, the estimated 
moist bulk density of each major soil horizon is 
expressed in grams per cubic centimeter of soil material 
that is less than 2 millimeters in diameter. Bulk density 
data are used to compute shrink-swell potential, 
available water capacity, total pore space, and other soil 
properties. The moist bulk density of a soil indicates the 
pore space available for water and roots. A bulk density 
of more than 1. 6 can restrict water storage and root 
penetration. Moist bulk density is influenced by texture, 
kind of clay, content of organic matter, and soil structure. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, 
particularly structure, porosity, and texture. Permeability 
is considered in the design of soil drainage systems, 
Septic tank absorption fields, and construction where the 
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rate of water movement under saturated conditions 
affects behavior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most 
important properties are the content of organic matter, 
soil texture, bulk density, and soil structure. Available 
water capacity is an important factor in the choice of 
plants or crops to be grown and in the design and 
management of irrigation systems. Available water 
capacity is not an estimate of the quantity of water 
actually available to plants at any given time. 

501 reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Salinity is a measure of soluble salts in the soil at 
saturation. It is expressed as the electrical conductivity 
of the saturation extract, in millimhos per centimeter at 
25 degrees C. Estimates are based on field and 
laboratory measurements at representative sites of 
nonirrigated soils. The salinity of irrigated soils is 
affected by the quality of the irrigation water and by the 
frequency of water application. Hence, the salinity of 
soils in individual fields can differ greatly from the value 
given in the table. Salinity affects the suitability of a soil 
for crop production, the stability of the soil if used as 
construction material, and the potential of the soil to 
corrode metal and concrete. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
Soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
buildings, roads, and other structures. Special design is 
often needed. 

Shrink-sweli potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /ow, a change of 
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less than 3 percent; moderate, 3 to 6 percent; and high, 
more than 6 percent. Very high, more than 9 percent, is 
sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion. Factor K is one of six factors used 
in the Universal Soil Loss Equation (USLE) to predict the 
average rate of soil loss by sheet and rill erosion in tons 
per acre per year. The estimates are based primarily on 
percentage of silt, very fine sand, sand, and organic 
matter (as much as 4 percent) and on soil structure and 
permeability. The estimates are modified by the 
presence of rock fragments. Values of K range from 0. 
02 to 0. 69. The higher the value the more susceptible 
the soil is to sheet and rill erosion. 

Erosion factor T is an estimate of the maximum 
average rate of soil erosion by wind or water that can 
occur without affecting crop productivity over a sustained 
period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to wind 
erosion in cultivated areas. The groups indicate the 
susceptibility of soil to wind erosion and the amount of 
soil lost. Soils are grouped according to the amount of 
stable aggregates 0. 84 millimeters in size. These are 
represented idealistically by USDA textural classes. Soils 
containing rock fragments can occur in any group. 

1. Sand, fine sand, and very fine sand. These soils 
are extremely erodible, and vegetation is difficult to 
establish on them. Crops can be grown on these if 
intensive measures to contro! erosion are used. 

2. Loamy sand, loamy fine sand, and loamy very fine 
sand. These soils are very highly erodible. Crops can be 
grown if intensive measures to control wind erosion are 
used. 

3. Sandy loam, coarse sandy loam, fine sandy loam, 
and very fine sandy loam. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control wind erosion are used. 

4L. Calcareous loamy soils that are less than 35 
percent clay and more than 5 percent finely divided 
calcium carbonate. These soils are erodible. Crops can 
be grown if intensive measures to control wind erosion 
are used. 

4. Clay, silty clay, clay loam, and silty clay loam that 
are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control wind erosion are used. 

5. Loamy soils that are less than 20 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loam and sandy clay that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops can be grown if measures to 
control wind erosion are used. 

6. Loamy soils that are 20 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loam. These soils are very slightly 
erodible. Crops can easily be grown. 
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7. Silty clay loam that is less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject 
to wind erosion. 

Organic matter is the plant and animal residue in the 
soil at various stages of decomposition. 

In table 15, the estimated content of organic matter is 
expressed as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The content of organic matter of a soil can be 
maintained or increased by returning crop residue to the 
soil. Organic matter affects the available water capacity, 
infiltration rate, and tilth. It is a source of nitrogen and 
other nutrients for crops. 


Soil and Water Features 


Table 16 gives estimates of various soil features. The 
estimates are used in land use planning that involves 
engineering considerations. 

Depth to bedrock is given if bedrock is within a depth 
of 5 feet. The depth is based on many soil borings and 
on observations during soil mapping. The rock is 
specified as either soft or hard. If the rock is soft or 
fractured, excavations can be made with trenching 
machines, backhoes, or smail rippers. If the rock is hard 
or massive, blasting or special equipment generally is 
needed for excavation. 

A cemented pan is a cemented or indurated 
subsurface layer at a depth of 5 feet or less. Such a pan 
causes difficulty in excavation. Pans are classified as thin 
or thick. A thin pan is one that is less than 3 inches thick 
if continuously indurated or less than 18 inches thick if 
discontinuous or fractured. Excavations can be made by 
trenching machines, backhoes, or small rippers. A thick 
pan is one that is more than 3 inches thick if 
continuously indurated or more than 18 inches thick if it 
is discontinuous or fractured. Such a pan is so thick or 
massive that blasting or special equipment is needed in 
excavation. 

Potential frost action is the likelihood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the 
freezing zone of the soil. Temperature, texture, density, 
permeability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and is 
not artificially drained. Silty and highly structured clayey 
soils that have a high water table in winter are most 
susceptible to frost action. Well drained, very gravelly, or 
very sandy soils are the least susceptible. Frost heave 
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and low soil strength during thawing cause damage 
mainly to pavements and other rigid structures. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion of 
concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the soil. 
Special site examination and design may be needed if 
the combination of factors creates a severe corrosion 
environment. The steel in installations that intersect soil 
boundaries or soil layers is more susceptible to corrosion 
than steel in installations that are entirely within one kind 
of soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 

Table 17 gives estimates of various water features. 
The estimates are used in land use planning that 
involves engineering decisions. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the intake of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sand or 
gravelly sand. These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water 
transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clay that has high shrink-swell potential, soils 
that have a permanent high water table, soils that have a 
claypan or clay layer at or near the surface, and soils 
that are shallow over nearly impervious material. These 
Soils have a very slow rate of water transmission. 
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Flooding, the temporary covering of the soil surface by 
flowing water, is caused by overflow from streams, by 
runoff from adjacent slopes, or by inflow from high tides. 
Shallow water standing or flowing for short periods after 
rainfall or snowmelt is not considered to be flooding. 
Standing water in swamps and marshes or in closed 
depressional areas is considered to be ponding. 

Table 17 gives the frequency and duration of flooding 
and the time of year when flooding is most likely to 
occur. 

Frequency, duration, and probable period of flooding 
are estimated. Frequency is expressed as none, rare, 
occasional, frequent. None means that flooding is not 
probable, rare that it is unlikely but is possible under 
unusual weather conditions (chance of flooding in any 
year is 0 to 5 percent), occas/ona/ that it occurs 
infrequently under normal weather conditions (chance of 
flooding in any year is 5 to 50 percent), and frequent that 
it occurs often under normal weather conditions (chance 
of flooding in any year is more than 50 percent). 

Duration is expressed as very brief (less than 2 days), 
brief (2 to 7 days), fong (7 days to 1 month), and very 
long (more than 1 month). The time of year that flooding 
is most likely to occur is expressed in months. 
November-May, for example, means that flooding can 
occur during the period November through May. About 
two-thirds to three-fourths of all flooding occurs during 
the stated period. 

The information on flooding is based on evidence in 
the soil profile, namely thin strata of gravel, sand, silt, or 
clay deposited by floodwater; irregular decrease in 
organic matter content with increasing depth; and 
absence of distinctive horizons, which are characteristic 
of soils that are not subject to flooding. 

Also considered are local information about the extent 
and level of flooding and the relation of each soil on the 
landscape to historic flood. Information on the extent of 
flooding based on soil data is less specific than that 
provided by detailed engineering surveys that delineate 
flood-prone areas at specific flood frequency levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors or mottles in the 
soil. Indicated in table K are the depth to the seasonal 
high water table; the kind of water table that is, perched, 
artesian, or apparent, and the months of the year that 
the water table usually is highest. A water table that is 
seasonally high for less than 1 month is not indicated in 
the table. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. An 
artesian water table is under hydrostatic head, generally 
below an impermeable layer. When this layer is 
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penetrated, the water level rises in an uncased borehole. 


A perched water table is water standing above an 
unsaturated zone. In places an upper, or perched, water 
table is separated from a lower water table by a dry 
zone. 

The two numbers in the column "High water table" 
indicate the normal range in depth to a saturated zone. 
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Depth is given to the nearest half foot. The first numeral 
in the range indicates the highest water level. A plus sign 
preceding the range in depth indicates that the water 
table is above the surface of the soil. "More than 6.0" 
indicates that the water table is below a depth of 6 feet 
or that the water table exists for less than a month. 
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Classification of the Soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (26). 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and 
series. Classification is based on soil properties 
observed in the field or inferred from those observations 
or from laboratory measurements. Table 18 shows the 
classification of the soils in the survey area. The 
categories are defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in so/. An 
example is Mollisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Xeroll (Xer, meaning 
dry, plus o//, from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property of 
the soil. An example is Haploxeroll (Hap/, meaning 
minimal horizonation, plus xero//, the suborder of the 
Mollisols that have a xeric moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Typic identifies the subgroup that typifies the great 
group. An example is Typic Haploxerolls. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the 
properties are those of horizons below plow depth where 
there is much biological activity. Among the properties 


and characteristics considered are particle-size class, 
mineral content, temperature regime, thickness of the 
root zone, consistence, moisture equivalent, slope, and 
permanent cracks. A family name consists of the name 
of a subgroup preceded by terms that indicate soil 
properties. An example is coarse-silty, mixed, mesic 
Typic Haploxerolls. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the substratum can 
differ within a series. 


Taxonomic Units and Their 
Morphology 


In this section, each taxonomic unit recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each unit. A pedon, a small 
three-dimensional area of soil, that is typical of the unit 
in the survey area is described. The detailed description 
of each soil horizon follows standards in the So// Survey 
Manual (25). Many of the technical terms used in the 
descriptions are defined in So// Taxonomy (26). Unless 
otherwise stated, colors in the descriptions are for moist 
Soil. Following the pedon description is the range of 
important characteristics of the soils in the unit. 

The map units of each taxonomic unit are described in 
the section "Detailed Soil Map Units.” 


Adkins Series 


The Adkins series consists of deep, well drained soils 
on terraces and terrace scarps of the Columbia River. 
These soils formed in eolian sand and gravelly alluvium. 
Slopes are 0 to 25 percent. 

Typical pedon of Adkins fine sandy loam, 0 to 5 
percent slopes, in the SE1/4SE1/4NW1/4 of sec. 20, T. 
4 N., R. 29 E. 


Ap 一 0 to 4 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, brown (10 YR 5/3) dry; weak very 
fine granular structure; soft, very friable, slightly 
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sticky and nonplastic; many very fine roots; many 
very fine irregular pores; neutral; abrupt smooth 
boundary. 

Bw—4 to 12 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, pale brown (10YR 6/3) dry; weak 
very fine subangular blocky structure; soft, very 
friable, slightly sticky and nonplastic; common very 
fine roots; many very fine tubular pores; neutral; 
gradual wavy boundary. 

BC—12 to 35 inches; very dark grayish brown (10YR 
3/2) fine sandy loam, pale brown (10YR 6/3) dry; 
massive; soft, very friable, slightly sticky and 
nonplastic; few very fine roots; many very fine 
tubular pores; mildly alkaline; abrupt smooth 
boundary. 

BCk—35 to 60 inches; dark grayish brown (10YR 4/2) 
fine sandy loam, light brownish gray (10YR 6/2) dry; 
massive; soft, very friable, slightly sticky and 
nonplastic; few very fine roots; many very fine 
tubular pores; strongly effervescent; disseminated 
lime; moderately alkaline. 


The particle-size control section is less than 18 
percent clay and more than 15 percent sand that is fine 
or coarser. In some pedons pebbles are at a depth of 40 
to 60 inches. Depth to lime is 24 to 43 inches. Depth to 
basalt is 60 inches or more. 

The A horizon has value of 3 or 4 when moist and 5 or 
6 when dry, and it has chroma of 2 or 3 when moist or 
dry. 
The B horizon has value 3 to 5 when moist and 4 to 6 
when dry, and it has chroma of 2 to 4 when moist or dry. 
It is very fine sandy loam to fine sandy loam. 

The BC horizon has value of 3 to 5 when moist and 5 
to 7 when dry, and it has chroma of 2 to 4 when moist or 
dry. The upper part of the BC horizon is very fine sandy 
loam to fine sandy loam. The lower part, below a depth 
of 40 inches, is fine sandy loam, loamy sand, or sand 
and in some pedons is 0 to 15 percent cobbles and 35 
to 65 percent pebbles. 


Albee Series 


The Albee series consists of moderately deep, well 
drained soils on ridges and plateaus of the Blue 
Mountains. These soils formed in loess and residuum. 
Slopes are 2 to 15 percent. 

Typical pedon of an Albee silt loam in an area of 
Albee-Bocker-Anatone complex, 2 to 15 percent slopes, 
in the NE1/4NW1/4NW1/4 of sec. 35, Т. 1 N., R. 35 E. 


A—O to 10 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; moderate 
medium and fine subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; common very fine roots; many very fine 
irregular pores; 5 percent pebbles; neutral; clear 
smooth boundary. 
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Bw1—10 to 20 inches; dark brown (7.5YR 3/3) silt loam, 
brown (10YR 5/3) dry; moderate coarse and 
medium subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; few very 
fine roots; many very fine tubular pores; 5 percent 
pebbles; neutral; clear wavy boundary. 

Bw2—20 to 28 inches; dark brown (7.5YR 3/4) silt loam, 
yellowish brown (10YR 5/4) dry; moderate medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; few very fine roots; 
many very fine tubular pores; 10 percent pebbles; 
neutral; abrupt smooth boundary. 

2R—28 inches; basalt. 


The particle-size contro! section is 18 to 27 percent 
clay and more than 15 percent sand that is fine or 
coarser. Depth to basalt ranges from 20 to 40 inches. 
The mollic epipedon is 10 to 19 inches thick. The profile 
has hue of 10YR or 7.5YR. 

The A horizon has value of 2 or 3 when moist, and it 
has chroma of 2 or 3 when moist or dry. 

The B horizon has value of 3 or 4 when moist and 5 or 
6 when dry, and it has chroma of 3 or 4 when moist or 
dry. It is loam, silt loam, or clay loam. It is mainly free of 
rock fragments in the upper part, but it has as much as 
30 percent rock fragments in the lower part. 


Anatone Series 


The Anatone series consists of shallow, well drained 
soils on ridges and plateaus of the Blue Mountains. 
These soils formed in loess and residuum. Slopes are 2 
to 35 percent. 

Typical pedon of an Anatone very cobbly silt loam in 
an area of Klicker-Anatone-Bocker complex, 2 to 15 
percent slopes, in the NW1/4NW1/4 of sec. 24, T. 5 
S.,R. 30 E. 


A—0 to 5 inches; dark reddish brown (5YR 3/2) very 
cobbly silt loam, dark brown (7.5YR 4/4) dry; 
moderate fine subangular blocky structure; slightly 
hard, friable, slightly sticky and slightly plastic; 
common very fine roots; many very fine tubular 
pores; 25 percent cobbles and 25 percent pebbles; 
slightly acid; clear smooth boundary. 

Bw—5 to 12 inches; dark reddish brown (5YR 3/2) 
extremely cobbly loam, dark brown (7.5YR 4/4) dry; 
moderate fine subangular blocky structure; slightly 
hard, friable, slightly sticky and slightly plastic; few 
very fine roots; many very fine tubular pores; 60 
percent cobbles and 20 percent pebbles; slightly 
acid; abrupt smooth boundary. 

2R—12 inches; basalt. 


The particle-size control section is silt loam, loam, silty 
clay loam, or clay loam and is 22 to 30 percent clay and 
50 to 75 percent rock fragments consisting of gravel, 
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cobbles, and stones. The thickness of the solum and 
depth to basalt range from 10 to 20 inches. The mollic 
epipedon is 10 to 19 inches thick. 

The A horizon has hue of 5YR or 7.5YR, value of 2 or 
3 when moist and 3 to 5 when dry, and chroma of 2 or 3 
when moist and 2 to 4 when dry. 

The B horizon has hue of 5YR or 7.5YR, value of 2 or 
3 when moist and 3 to 5 when dry, and chroma of 2 or 3 
when moist and 2 to 4 when dry. 


Anderly Series 


The Anderly series consists of moderately deep, well 
drained soils on hills. These soils formed in loess. 
Slopes are 1 to 35 percent. 

Typical pedon of Anderly silt loam, 1 to 7 percent 
slopes, in the SE1/4SW1/4NE1/4 of sec. 4, Τ. 2 Ν., Η. 
32 E. 


А1—0 to 6 inches; very dark grayish brown (10YR 3/2) 
silt loam, brown (10YR 5/3) dry; moderate medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; many very fine tubular pores; few pebbles; 
neutral; abrupt smooth boundary. 

A2—96 to 13 inches; dark brown (10YR 3/3) silt loam, 
brown (10YR 5/3) dry; weak coarse subangular 
blocky structure; slightly hard, friable, slightly sticky 
and slightly plastic; common very fine roots; many 
very fine tubular pores; neutral; gradual smooth 
boundary. 

Bw1—13 to 22 inches; dark brown (10YR 3/3) silt loam, 
pale brown (10YR 6/3) dry; weak medium prismatic 
structure parting to weak coarse subangular blocky; 
slightly hard, friable, slightly sticky and slightly 
plastic; few very fine roots; many very fine tubular 
pores; few pebbles; moderately alkaline; clear 
smooth boundary. 

Bw2—22 to 24 inches; brown (10YR 4/3) silt loam, pale 
brown (10YR 6/3) dry; weak medium prismatic 
structure parting to weak coarse subangular blocky; 
slightly hard, friable, slightly sticky and slightly 
plastic; few very fine roots; many very fine tubular 
pores; 5 percent pebbles; moderately alkaline; clear 
smooth boundary. 

2R—24 to 30 inches; fractured bedrock with silica and 
lime cementation between fractures over solid 
basalt. 


The particle-size control section is 10 to 17 percent 
clay and less than 15 percent sand that is coarser than 
very fine sand. Thickness of the solum and depth to 
basalt range from 20 to 40 inches. 

The A horizon has value of 2 or 3 when moist and 4 or 
5 when dry, and it has chroma of 2 or 3 when moist or 
dry. 
The B horizon has value of 3 or 4 when moist and 5 or 
6 when dry, and it has chroma of 2 or 3 moist or dry. 
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Athena Series 


The Athena series consist of deep, well drained soils 
on hills. These soils formed in loess. Slopes are 1 to 12 
percent. Elevation is 1,200 to 2,300 feet. The mean 
annual precipitation is 15 to 20 inches, the mean annual 
temperature is 48 to 52 degrees F, and the frost-free 
period is 130 to 190 days. 

Typical pedon of Athena silt loam, 1 to 7 percent 
slopes, in the NE1/4NW1/4SE1/4 of sec. 28, Τ. 4 Ν., Η. 
35 E. 


Ap 一 0 to 8 inches; very dark brown (10YR 2/2) silt loam, 
dark grayish brown (10YR 4/2) dry; moderate fine 
granular structure; hard, friable, slightly sticky and 
slightly plastic; many very fine roots; many fine and 
very fine irregular pores; lower 1/4 inch is a firm 
platy dense plowpan; slightly acid; abrupt smooth 
boundary. 

A1—8 to 15 inches; very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10YR 4/2) dry; weak very 
fine subangular blocky structure; hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; many very fine pores; neutral; clear wavy 
boundary. 

A2—15 to 26 inches; very dark grayish brown (10YR 
3/2) silt loam, dark grayish brown (10YR 4/2) dry; 
weak coarse prismatic structure parting to moderate 
fine subangular blocky; hard friable, slightly sticky 
and slightly plastic; many very fine roots; many very 
fine pores; neutral (pH 6.9); gradual wavy boundary. 

Bw1—26 to 39 inches; dark brown (10YR 3/3) silt loam, 
brown (10YR 5/3) dry; weak coarse prismatic 
structure parting to moderate fine and medium 
subangular blocky; hard, friable, slightly sticky and 
slightly plastic; common very fine roots; many very 
fine pores; neutral; clear wavy boundary. 

Bw2—39 to 46 inches; dark yellowish brown (10YR 4/4) 
silt loam, light yellowish brown (10 YR 6/4) dry; weak 
medium and coarse subangular blocky structure; 
hard, firm, slightly sticky and slightly plastic; 
common very fine roots; many very fine and fine 
pores; mildly alkaline; abrupt wavy boundary. 

ΒΟΚΙ---46 to 53 inches; dark yellowish brown (10YR 
4/4) silt loam, light yellowish brown (10YR 6/4) dry; 
weak medium and coarse subangular blocky 
structure; slightly hard, firm, slightly sticky and 
slightly plastic; few very fine roots; many very fine 
pores; few dark gray medium and coarse sand 
particles; slightly effervescent; segregated lime in 
filaments or threads; moderately alkaline; clear wavy 
boundary. 

BCk2—53 to 65 inches; dark yellowish brown (10YR 
4/4) silt loam, light yellowish brown (10YR 6/4) dry; 
massive; slightly hard, friable, slightly sticky and 
slightly plastic; many very fine pores; few coarse 
and very coarse sand particles; slightly effervescent; 
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segregated lime in filaments or threads; moderately 
alkaline. 


The particle-size control section is 18 to 27 percent 
clay and less than 15 percent sand that is coarser than 
very fine sand. The mollic epipedon is 20 to 30 inches 
thick. Depth to basalt is 60 inches or more. 

The A horizon has value of 2 or 3 when moist and 4 or 
5 when dry, and it has chroma of 1 or 2 when moist or 
dry. 

The Bw horizon has value of 3 or 4 when moist and 4 
to 6 when dry, and it has chroma of 2 to 4 when moist or 
dry. 

The BC horizon has hue of 10YR or 2.5Y, value of 5 
to 7 when dry, and chroma of 3 or 4 when moist or dry. 


Bakeoven Series 


The Bakeoven series consists of very shallow, well 
drained soils on ridges. These soils formed in loess and 
residuum. Slopes are 2 to 20 percent. 

Typical pedon of a Bakeoven very cobbly loam in an 
area of Morrow-Bakeoven complex, 2 to 20 percent 
slopes, in the SW1/4NE1/4 of sec. 24, T. 1 5., R. 30 
1/2 E. 


A—O to З inches; very dark grayish brown (10YR 3/2) 
very cobbly loam, brown (10YR 5/3) dry; weak very 
thin platy structure parting to weak very fine granular; 
slightly hard, friable, slightly sticky and slightly plastic; 
many very fine roots; many very fine irregular pores; 
25 percent cobbles and 25 percent pebbles; neutral; 
abrupt wavy boundary. 

BA—3 to 6 inches; dark brown (7.5YR 3/3) very gravelly 
loam, brown (7.5YR 5/3) dry; weak thin platy 
structure parting to weak very fine granular; hard, 
friable, sticky and slightly plastic; many very fine 
roots; many very fine tubular pores; 15 percent 
cobbles and 35 percent pebbles; neutral; abrupt wavy 
boundary. 

Bw—6 to 8 inches; dark brown (7.5YR 3/3) very gravelly 
clay loam, brown (7.5YR 5/3) dry; moderate fine 
angular blocky structure; hard, firm, sticky and 
plastic; common very fine roots; many very fine 
tubular pores; 10 percent cobbles and 40 percent 
pebbles; neutral; abrupt wavy boundary. 

2H—8 inches; basalt. 


The particle-size control section is 50 to 75 percent 
rock fragments. Thickness of the mollic epipedon and 
solum and depth to basalt range from 4 to 12 inches. 
The solum has hue of 10YR or 7.5YR. 

The A horizon has value of 4 or 5 when dry, and it has 
chroma of 2 or 3 when moist or 2 to 4 when dry. 

The Bw horizon has value of 4 or 5 when dry, and it 
has chroma of 2 to 4 when moist or dry. 


Soil Survey 


Bocker Series 


The Bocker series consists of very shallow, well 
drained soils on hills and plateaus of the Blue 
Mountains. These soils formed in residuum mixed with 
loess. Slopes are 1 to 35 percent. 

Typical pedon of a Bocker very cobbly silt loam in an 
area of Albee-Bocker-Anatone complex, 2 to 15 percent 
slopes, in the NE1/4NW1/4SE1/4 of sec. 19, T. 2 S, R. 
34 E. 


A—O0 to 4 inches; dark brown (7.5YR 3/3) very cobbly 
silt loam, brown (7.5YR 5/4) dry; moderate fine 
subangular blocky structure; soft, very friable, slightly 
Sticky and slightly plastic; common very fine roots; 
many very fine tubular pores; 20 percent cobbles 
and 20 percent pebbles; slightly acid; clear smooth 
boundary. 

Bw—4 to 7 inches; dark brown (7.5YR 3/3) very cobbly 
silt loam, brown (7.5YR 5/4) dry; weak fine 
subangular blocky structure; soft, very friable, slightly 
Sticky and slightly plastic; common very fine roots; 
many very fine tubular pores; 30 percent cobbles 
and 30 percent pebbles; slightly acid; abrupt smooth 
boundary. 

2R—7 inches; basalt. 


The particle-size control section is 35 to 70 percent 
pebbles, cobbles, and stones. Thickness of the mollic 
epipedon and depth to basalt range from 4 to 10 inches. 
The solum has hue of 5YR or 7.5YR, value of 2 or 3 
when moist and 4 or 5 when dry, and chroma of 2 or 3 
when moist or 2 to 4 when dry. 


Bowlus Series 


The Bowlus series consists of deep, well drained soils 
on hillslopes of the Blue Mountains. These soils formed 
in loess and colluvium. Slopes are 40 to 70 percent. 

Typical pedon of a Bowlus silt loam in an area of 
Bowlus-Buckcreek association, 40 to 70 percent slopes, 
in the NE1/4SE1/4NW1/4 of sec. 1, T. 1 Ν., R. 33 E. 


А1—0 to 8 inches; black (10YR 2/1) silt loam, very dark 
gray (10YR 3/1) dry; strong fine granular structure; 
slightly hard, very friable, slightly sticky and slightly 
plastic; many very fine, fine, and medium roots, 
common coarse roots; many very fine irregular 
pores; neutral; gradual wavy boundary. 

A2—8 to 19 inches; black (10YR 2/1) silt loam, very 
dark grayish brown (10YR 3/2) dry; strong fine 
subangular blocky structure parting to strong fine 
and medium granular; slightly hard, very friable, 
slightly sticky and slightly plastic; many very fine, 
fine, and medium roots, common coarse roots; 
common very fine tubular pores; neutral; gradual 
wavy boundary. 
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BA—19 to 42 inches; very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10YR 4/2) dry; moderate 
medium subangular blocky structure; slightly hard, 
very friable, slightly sticky and slightly plastic; many 
very fine, fine, and medium roots, common coarse 
roots; common very fine tubular pores; neutral; 
gradual wavy boundary. 

2Bw—42 to 60 inches; dark brown (10YR 3/3), very 
cobbly silty clay loam, yellowish brown (10YR 5/4) 
dry; moderate very fine and fine angular blocky 
structure; hard, friable, sticky and plastic; common 
very fine and fine roots, few medium and coarse 
roots; common very fine tubular pores; 20 percent 
cobbles and 30 percent pebbles; neutral. 


The particle-size control section is 0 to 10 percent 
rock fragments, 25 to 34 percent clay, and less than 15 
percent sand that is coarser than very fine sand. The 
mollic epipedon is 20 to 30 inches thick. The depth to 
basalt is 60 inches or more. 

The A horizon has chroma of 1 or 2 when dry. 

The BA horizon has value of 2 or 3 when moist, and it 
has chroma of 2 or 3 when dry. It is a silt loam or silty 
clay loam. 

The 2Bw horizon has hue of 10YR or 7.5YR and value 
of 2 to 4 when moist or dry. It is 0 to 30 percent gravel 
and 0 to 30 percent cobbles. 


Bridgecreek Series 


The Bridgecreek series consists of moderately deep, 
well drained soils on terraces and terrace scarps. These 
soils formed in loess and tuffaceous sediment. Slopes 
are 1 to 35 percent. 

Typical pedon of a Bridgecreek silt loam in an area of 
Bocker-Bridgecreek complex, 1 to 15 percent slopes, in 
the SE1/4NW1/4 of sec. 12, T. 6S, R. 30 E. 


А1—0 to 4 inches; very dark brown (10YR 2/2) silt loam, 
dark grayish brown (10YR 4/2) dry; weak fine 
subangular blocky structure parting to moderate fine 
and medium granular; slightly hard, friable, slightly 
sticky and slightly plastic; many fine roots; many very 
fine irregular pores; 5 percent pebbles; neutral; 
gradual wavy boundary. 

A2—4 to 10 inches; very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10YR 4/2) dry; moderate 
fine and medium subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; many fine roots; many very fine tubular 
pores; 5 percent pebbles; neutral; clear wavy 
boundary. 

BA—10 to 16 inches; dark brown (10YR 3/3) silt loam, 
brown (10YR 5/3) dry; strong fine and medium 
subangular blocky structure; slightly hard, friable, 
sticky and slightly plastic; common fine roots; many 
very fine tubular pores; 5 percent pebbles; neutral; 
clear wavy boundary. 
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Bw1—16 to 20 inches; dark brown (10YR 3/3) silty clay 
loam, brown (10YR 5/3) dry; strong fine subangular 
blocky structure; hard, firm, sticky and slightly 
plastic; common fine roots; many very fine tubular 
pores; 5 percent pebbles; neutral; gradual wavy 
boundary. 

Bw2—20 to 26 inches; dark yellowish brown (10YR 3/4) 
silty clay loam; pale brown (10YR 6/3) dry; strong 
fine subangular blocky structure; hard, firm, sticky 
and slightly plastic; common fine roots; many very 
fine tubular pores; 5 percent cobbles and 5 percent 
pebbles; neutral; abrupt wavy boundary. 

2Bt—26 to 32 inches; dark brown (7.5YR 3/3) clay, dark 
brown (7.5YR 3/4) dry; moderate medium prismatic 
structure parting to strong medium and coarse 
angular blocky; very hard, very firm, sticky and 
plastic; few fine roots; common tubular pores; 5 
percent cobbles and 5 percent pebbles; rnany thick 
clay films in pores and on faces of peds; neutral; 
abrupt wavy boundary. 

2Cr—32 to 60 inches; semiconsolidated light yellowish 
brown (10YR 6/4) tuffaceous material; 30 percent 
pockets of strong brown (7.5YR 4/6) clay loam 
throughout. 


The particle-size control section is 45 to 60 percent 
clay and 5 to 15 percent rock fragments. Depth to the 
paralithic contact ranges from 20 to 40 inches. The 
mollic epipedon is 15 to 19 inches thick. 

The A horizon has value of 2 or 3 when moist and 4 or 
5 when dry, and it has chroma of 1 or 2 when moist or 
dry. The B horizon has value of 3 or 4 when moist, and it 
has chroma of 3 or 4 when moist. It is 30 or 40 percent 
clay. 

The 2Bt horizon has hue of 7.5YR or 10YR, value of 3 
or 4 when moist and 4 or 5 when dry, and chroma of 3 
or 4 when moist or dry. It has 45 to 60 percent clay. 
There is an increase in clay content of 15 percent or 
more (absolute) within a vertical distance of 1 inch at the 
upper boundary. 


Buckcreek Series 


The Buckcreek series consists of moderately deep, 
well drained soils on hillslopes of the Blue Mountains. 
These soils formed in loess and colluvium. Slopes are 45 
to 70 percent. 

Typical pedon of a Buckcreek silt loam in an area of 
Buckcreek-Gwin association, 45 to 70 percent slopes, in 
the SW1/4NE1/4SW1/4 of sec. 18, T. 2 S., R. 33 E. 


А—0 to 11 inches; black (10YH 2/1) silt loam, very dark 
gray (10YR 3/1) dry; strong very fine and fine 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine and 
fine roots; many very fine irregular pores; 5 percent 
pebbles; neutral; clear wavy boundary. 
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BA—11 to 23 inches; black (10YR 2/1) cobbly silt loam, 
very dark grayish brown (10YR 3/2) dry; strong fine 
and medium subangular blocky structure; slightly 
hard, friable, slightly sticky and slightly plastic; many 
very fine and fine roots; common very fine tubular 
pores; 15 percent cobbles and 10 percent pebbles; 
neutral; clear wavy boundary. 

2Bw 一 23 to 36 inches; dark brown (10YR 3/3) very 
cobbly silty clay loam, brown (10YR 5/3) dry; 
moderate medium subangular blocky structure; hard, 
friable, sticky and slightly plastic; common very fine 
and fine roots; few very fine tubular pores; 30 
percent cobbles and 25 percent pebbles; neutral; 
abrupt wavy boundary. 

3R—36 inches; basalt. 


The particle-size control section is 35 to 60 percent 
rock fragments and 25 to 34 percent clay. Depth to 
basalt ranges from 20 to 40 inches. The mollic epipedon 
is 20 to 30 inches thick. 

The A horizon has value of 3 or 4 when dry, and it has 
chroma of 1 or 2 when dry. In some pedons it is a silty 
clay loam in the lower part. 

The BA horizon, where present, is silt loam or silty clay 
loam and has 10 to 35 percent rock fragments. It has 
value of 3 or 4 when dry, and it has chroma of 1 or 2 
when dry. 

The 2B horizon has hue of 7.5YR or 10YR, value of 4 
or 5 when dry, and chroma of 2 or 3 when moist and 2 
to 4 when dry. It is 20 to 30 percent pebbles and 25 to 
40 percent cobbles. 


Burbank Series 


The Burbank series consists of deep, excessively 
drained soils of terraces of the Columbia River. These 
soils formed in gravelly alluvial deposits mantled by 
eolian sand. Slopes are 0 to 5 percent. 

Typical pedon of a Burbank loamy fine sand, 0 to 5 
percent slopes, in the SW1/4NW1/4SE1/4 of sec. 31, T. 
5 Ν., R. 28 E. 


A1—0 to 3 inches; very dark grayish brown (10YR 3/2) 
loamy fine sand, brown (10YR 5/3) dry; weak 
medium platy structure; soft, very friable, nonsticky 
and nonplastic; many very fine roots; many very fine 
irregular pores; 5 percent pebbles; mildly alkaline; 
clear smooth boundary. 

A2—3 to 6 inches; very dark grayish brown (10YR 3/2) 
loamy fine sand, brown (10YR 5/3) dry; weak fine 
subangular blocky structure; soft, very friable, 
nonsticky and nonplastic; many very fine roots; 
many very fine irregular pores; 5 percent pebbles; 
mildly alkaline; clear smooth boundary. 

C1—6 to 25 inches; very dark grayish brown (10YR 3/2) 
loamy fine sand, brown (10 YR 5/3) dry; massive; 
Soft, very friable, nonsticky and nonplastic; common 
very fine roots; many very fine irregular pores; 10 
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percent pebbles; mildly alkaline; abrupt wavy 
boundary. 

2C2—25 to 30 inches; dark brown (10YR 3/3) very 
gravelly loamy fine sand, light brownish gray (10YR 
6/2) dry; massive; soft, very friable, nonsticky and 
nonplastic; few very fine roots; many very fine 
irregular pores; 50 percent pebbles that are weakly 
cemented with lime-silica coatings on lower side; 
slightly effervescent; mildly alkaline; clear wavy 
boundary. 

2C3—30 to 60 inches; very dark gray (10YR 3/1) and 
dark yellowish brown (10YR 3/1) extremely gravelly 
sand, dark gray (10YR 4/1) and yellowish brown 
(10YR 5/4) dry; single grain; loose, nonsticky and 
nonplastic; few very fine roots; many very fine 
irregular pores; 75 percent pebbles and cobbles; 
many rock fragments have lime-silica coatings on 
lower sides; mildly alkaline. 


Depth to a very gravelly layer ranges from 16 to 26 
inches. The profile is loamy fine sand and sand between 
depths of 10 and 40 inches. It averages 25 to 40 percent 
pebbles and 10 to 15 percent cobbles. Depth to basalt is 
60 inches or more. The profile has value of 3 or 4 when 
moist and 5 or 6 when dry, and it has chroma of 1 to 3 
when moist or dry. 


Burke Series 


The Burke series consists of moderately deep, well 
drained soils on terraces and terrace scarps. These soils 
formed in loess over cemented alluvium. Slopes are 1 to 
30 percent. 

Typical pedon of Burke silt loam, 1 to 7 percent 
slopes, is in NW1/4SE1/4NE1/4 of sec. 11, Τ. 3 Ν., R. 
29 E. 


Ap 一 0 to 8 inches; dark grayish brown (10YR 4/2) 
coarse silt loam, pale brown (10YR 6/3) dry; weak 
medium platy structure parting to weak fine 
subangular blocky; soft, very friable, nonsticky and 
nonplastic; many very fine roots; many very fine 
irregular pores; effervescent; mildly alkaline; clear 
smooth boundary. 

Bw—8 to 18 inches; brown (10YR 4/3) coarse silt loam, 
pale brown (10YR 6/3) dry; weak fine subangular 
blocky structure; soft, very friable, nonsticky and 
nonplastic; few fine and very fine roots; many very 
fine tubular pores; strongly effervescent; moderately 
alkaline; clear smooth boundary. 

BCk—18 to 26 inches; brown (10YR 4/3) silt loam, light 
gray (10YR 7/2) dry; massive; slightly hard, friable, 
nonsticky and nonplastic; few fine and very fine 
roots; common very fine tubular pores; violently 
effervescent; disseminated lime; moderately alkaline; 
abrupt wavy boundary. 
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2Ckqm—26 to 60 inches; indurated duripan; weakly 
cemented in the upper part and strongly cemented 
in the lower part. 


The particle-size control section is silt loam or coarse 
silt loam. It is 10 to 15 percent clay and less than 15 
percent sand that is coarser than very fine sand. The 
duripan is at a depth of 20 to 40 inches. 

The A horizon has value of 4 or 5 when moist and 6 or 
7 when dry, and it has chroma of 2 or 3 when moist or 
dry. It ranges from noneffervescent to effervescent. 

The BCk horizon has value or 4 or 5 when moist or 6 
or 7 when dry, and it has chroma of 2 to 3 when moist 
or dry. It is 0 to 15 percent gravel. 

The 2С horizon is weakly cemented to strongly 
cemented with lime and silica. It is 5 to 30 percent rock 
fragments. 


Cantala Series 


The Cantala series consists of deep, well drained soils 
on hills. These soils formed in loess and old alluvium. 
Slopes are 1 to 35 percent. 

Typical pedon of Cantala silt loam, 12 to 20 percent 
slopes, in the NE1/4SW1/4SW1/4 of sec. 10, T. 1 N., 
R. 31 E. 


А1—0 to 5 inches; very dark grayish brown (10YR 3/2) 
silt loam, brown (10YR 5/3) dry; moderate fine 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; many very fine irregular pores; neutral; clear 
wavy boundary. 

A2—5 to 16 inches; dark brown (10YR 3/3) silt loam, 
brown (10YR 5/3) dry; weak fine and medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; common very fine 
roots; many very fine tubular pores; neutral; clear 
wavy boundary. 

Bw1—16 to 26 inches; dark brown (10YR 3/3) silt loam, 
yellowish brown (10YR 5/4) dry; weak medium and 
coarse subangular blocky structure; slightly hard, 
friable, sticky and slightly plastic; common very fine 
roots; many very fine tubular pores; neutral; gradual 
wavy boundary. 

Bw2—26 to 45 inches; dark brown (10YR 4/3) silt loam, 
yellowish brown (10YR 6/4) dry; weak medium and 
coarse subangular blocky structure; slightly hard, 
friable, sticky and slightly plastic; few very fine roots; 
common very fine tubular pores; mildly alkaline; 
abrupt wavy boundary. 

2Ck—45 to 60 inches; dark brown (10YR 3/3) loam, pale 
brown (10YR 6/3) dry; moderate fine and medium 
subangular blocky structure; slightly hard, firm, 
slightly sticky and slightly plastic; few very fine roots; 
common very fine tubular pores; strongly 
effervescent; segregated seams of lime; strongly 
alkaline. 
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The particle-size control section is 18 to 25 percent 
clay and less than 15 percent sand that is coarser than 
very fine sand. The solum is 40 to 60 inches thick, and 
the depth to basalt is 60 inches or more. The mollic 
epipedon is 10 to 19 inches thick. 

The A horizon has value of 2 or 3 when moist and 4 or 
5 when dry, and it has chroma of 2 or 3 when moist or 
dry. 
The Bw horizon has value of 3 or 4 when moist and 5 
or 6 when dry, and it has chroma of 2 to 4 when moist 
or dry. 

Stratified sandy or silty material is below a depth of 40 
inches in some pedons. 


Catherine Series 


The Catherine series consists of deep, somewhat 
poorly drained soils on flood plains. These soils formed 
in mixed alluvium. Slopes are 0 to 3 percent. 

Typical pedon of a Catherine silt loam in an area of 
Catherine Variant-Catherine silt loams, 0 to 3 percent 
slopes, in the NE1/4SW1/4SE1/4 of sec. 4, T. 2 N., R. 
33 E. 


ΑΙ---0 to 3 inches; black (10YR 2/1) silt loam, dark 
grayish brown (10YR 4/2) dry; weak fine granular 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; many very fine roots; many very fine 
irregular pores; mildly alkaline; clear smooth 
boundary. 

A2—3 to 7 inches; black (10YR 2/1) silt loam, dark 
grayish brown (10YR 4/2) dry; many fine distinct 
dark yellowish brown (10YR 4/6) mottles; moderate 
medium subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; common 
very fine roots; many very fine tubular pores; mildly 
alkaline; clear wavy boundary. 

A3—7 to 16 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; moderate 
fine granular structure; slightly hard, friable, slightly 
Sticky and slightly plastic; common very fine roots; 
many very fine tubular pores; many concretions 2 to 
5 millimeters in diameter; mildly alkaline; clear wavy 
boundary. 

A4—16 to 22 inches; very dark grayish brown (10YR 
3/2) silt loam, grayish brown (10YR 5/2) dry; many 
fine distinct dark yellowish brown (10YR 4/6) 
mottles; weak fine and medium subangular blocky 
structure; slightly hard, friable, sticky and slightly 
plastic; few very fine roots; common very fine 
tubular pores; neutral; clear wavy boundary. 

AC—22 to 25 inches; very dark grayish brown (10YR 
3/2) silt loam, grayish brown (10YR 5/2) dry; 
massive; slightly hard, friable, slightly sticky and 
slightly plastic; few very fine roots; few very fine 
tubular pores; many concretions 2 to 5 millimeters in 
diameter; neutral; clear wavy boundary. 
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C1—25 to 40 inches; very dark grayish brown (2.5Y 3/2) 
silt loam, grayish brown (2.5Y 5/2) dry; many fine 
distinct dark yellowish brown (10YR 4/6) mottles; 
massive; slightly hard, friable, slightly sticky and 
slightly plastic; few very fine roots; few very fine 
tubular pores; neutral; clear wavy boundary. 

2C2—40 to 60 inches; very dark grayish brown (2.5Y 
3/2) gravelly silt loam, grayish brown (2.5Y 5/2) dry; 
many fine district dark yellowish brown (10YR 4/6) 
mottles; massive; slightly hard, friable, slightly sticky 
and slightly plastic; 15 percent pebbles; neutral. 


The particle-size control section is 22 to 34 percent 
clay and less than 15 percent sand that is coarser than 
very fine sand. The 2C horizon is at a depth of 40 to 60 
inches. The soil has an aquic moisture regime. Depth to 
basalt is 60 inches or more. 

The upper part of the the A horizon has value of 3 or 
4 when dry, and it has chroma of 2 or less. The lower 
part of the A horizon and the AC horizon have value of 2 
or 3 when moist and 4 or 5 when dry, and they have 
chroma of 2 or less. 

The C horizon has hue of 10YR or 2.5Y, value of 3 or 
4 when moist and 5 or 6 when dry, and chroma of 2 or 
less. 

The 2C horizon ranges from silt loam to sand. It is 0 to 
50 percent pebbles and 0 to 10 percent cobbles. 


Catherine Variant 


The Catherine Variant consists of deep, poorly drained 
soils on flood plains. These soils formed in mixed 
alluvium. Slopes are 0 to 3 percent. 

Typical pedon of a Catherine Variant silt loam in an 
area of Catherine Variant-Catherine silt loams, 0 to 3 
percent slopes, in the NE1/4SW1/4SE1/4 of sec. 4, T. 
2 N., R. 33 E. 


A1 一 0 to 2 inches; very dark brown (10YR 2/2) silt loam, 
dark grayish brown (10YR 4/2) dry; weak fine 
subangular blocky structure parting to weak very fine 
and fine granular; slightly hard, friable, slightly sticky 
and slightly plastic; many very fine roots; many very 
fine irregular pores; neutral; clear wavy boundary. 
clear wavy boundary. 

A2—2 to 7 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; common 
fine and medium distinct dark yellowish brown 
(10YR 4/4) mottles; weak fine and medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; many very fine tubular pores; mildly alkaline; 
clear wavy boundary. 

АЗ—7 to 12 inches; black (10YR 2/1) silt loam, dark 
grayish brown (10YR 4/2) dry; few fine faint dark 
yellowish brown (10YR 4/4) mottles; weak fine and 
medium subangular blocky structure; slightly hard, 
friable, sticky and slightly plastic; few very fine roots; 
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common very fine tubular pores; neutral (pH 7.2); 
clear wavy boundary. 

A4—12 to 18 inches; very dark grayish brown (10YR 
3/2) silt loam, grayish brown (10YR 5/2) dry; 
common fine and medium distinct dark yellowish 
brown (10YR 4/6) mottles; weak fine and medium 
subangular blocky structure; slightly hard, friable, 
sticky and slightly plastic; few very fine roots; 
common very fine tubular pores; neutral; abrupt 
wavy boundary. 

AC—18 to 25 inches; very dark grayish brown (10YR 
3.2) silt loam, grayish brown (10YR 5/2) dry; many 
fine and medium distinct dark yellowish brown 
(10YR 4/6) mottles; weak fine and medium 
subangular blocky structure; slightly hard, friable, 
sticky and slightly plastic; neutral; abrupt smooth 
boundary. 

2C—25 to 60 inches; dark brown (10YR 3/3) very 
gravelly silt loam, brown (10YR 5/2) dry; massive; 
slightly hard, friable, slightly sticky and slightly 
plastic; 55 percent gravel and 5 percent cobbles; 
neutral. 


The particle-size control section is 22 to 34 percent 
clay and 15 percent or more sand that is fine or coarser. 
The 2C is at a depth of 20 to 40 inches. The profile has 
an aquic moisture regime. Depth to basalt is 60 inches 
or more. 

The upper part of the A horizon has value of 2 or 3 
when moist and 3 to 5 when dry, and it has chroma of 1 
or 2 when moist or dry. The lower part of the A horizon 
and the AC horizon have value of 2 or 3 when moist and 
4 or 5 when dry, and they have chroma of 1 or 2 when 
moist or dry. Mottles are distinct or prominent. 

The 2C horizon is silt loam or loam. It is 40 to 60 
percent pebbles and 5 to 10 percent cobbles. 


Condon Series 


The Condon series consists of moderately deep, well 
drained soils on hills. These soils formed in loess. 
Slopes are 1 to 40 percent. 

Typical pedon of Condon silt loam, 1 to 7 percent 
slopes, in the NE1/4SW1/4SE1/4 of sec. 4, Τ. 1 Ν., R. 
30 E. 


A1 一 0 to 2 inches; very dark grayish brown (10YR 3/2) 
silt loam, brown (10YR 5/3) dry; moderate fine 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; many very fine tubular pores; neutral; clear 
smooth boundary. 

A2—2 to 8 inches; very dark grayish brown (10YR 3/2) 
silt loam, brown (10YR 5/3) dry; moderate medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
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roots; many very fine tubular pores; neutral; clear 
smooth boundary. 

Bwi—8 to 20 inches; very dark grayish brown (10YR 
3/2) silt loam, brown (10YR 5/3) dry; weak medium 
and coarse prismatic structure parting to weak coarse 
subangular blocky; slightly hard, friable, slightly sticky 
and slightly plastic; common very fine roots; many 
very fine tubular pores; neutral; gradual wavy 
boundary. 

Bw2—20 to 30 inches; dark brown (10YR 4/5, silt loam, 
light yellowish brown (10YR 6/4) dry; weak medium 
and coarse prismatic structure parting to weak 
medium and coarse subangular blocky; slightly hard, 
friable, slightly sticky and slightly plastic; few very fine 
roots; common very fine tubular pores; 2 to 3 percent 
pebbies; mildly alkaline; abrupt wavy boundary. 


2R—30 inches; basalt. 


The particle-size control section is 18 to 27 percent 
clay and less than 15 percent sand that is coarser than 
very fine sand. Depth to basalt ranges from 20 to 40 
inches. The mollic epipedon is 10 to 19 inches thick. 

The A horizon has value of 2 or 3 when moist and 4 or 
5 when dry, and it has chroma of 2 or 3 when moist or 
dry. 
The B horizon has value of 3 or 4 when moist and 5 or 
6 when dry, and it has chroma of 2 to 4 when moist or 


dry. 


Cowsly Series 


The Cowsly series consists of deep, moderately well 
drained soils on plateaus of the Blue Mountains. These 
soils formed in loess and residuum. Slopes are 2 to 20 
percent. 

Typical pedon of Cowsly silt loam, 2 to 12 percent 
slopes, in the SE1/4NW1/4NW1/4 of sec. 26, T. 4 N., 
R. 36 E. 


O1— 2 inches to 0; partially decomposed pine needles 
and twigs. 

А1—0 to 6 inches; black (10YR 2/1) silt loam, dark 
grayish brown (10YR 4/2) dry; strong fine granular 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; many very fine, fine, and medium 
roots; many very fine irregular pores; neutral; clear 
smooth boundary. 

A2—6 to 14 inches; very dark grayish brown (10YR 3/2) 
silty clay loam, brown (10YR 5/3) dry; moderate fine 
and medium subangular blocky structure; hard, 
friable, sticky and plastic; many very fine, fine, and 
medium roots; many very fine tubular pores; neutral; 
clear wavy boundary. 

Bw1—14 to 23 inches; dark brown (10YR 3/3) silty clay 
loam, brown (10YR 5/3) dry; moderate fine and 
medium subangular blocky structure; hard, friable, 
sticky and plastic; many very fine, fine, and medium 
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roots; many very fine tubular pores; slightly acid; 
clear wavy boundary. 

Bw2—23 to 29 inches; dark brown (10YR 3/3) silty clay 
loam, brown (10YR 5/3) dry; moderate fine 
subangular blocky structure; hard, friable, sticky and 
plastic; many very fine, fine, and medium roots; 
common very fine pores; many fine distinct (7.5YR 
3/4 and 4/4) mottles; slightly acid; abrupt wavy 
boundary. 

E— 29 to 34 inches; grayish brown (10YR 5/2) silt loam, 
light gray (10YR 7/2) dry; moderate medium 
subangular blocky structure; hard, friable, slightly 
sticky and nonplastic; common very fine and fine 
roots; common very fine tubular pores; many fine 
distinct (7.5YR 3/4 and 4/4) mottles; neutral; abrupt 
irregular boundary. 

2Btb1—34 to 44 inches; dark brown (10YR 3/3) silty 
clay, brown (10YR 5/3) dry; strong fine angular 
blocky structure; very hard, firm, very sticky and very 
plastic; common very fine and fine roots, common 
very fine tubular pores; few fine distinct (10YH 4/6) 
mottles; common moderately thick clay films on 
faces of peds and in pores; neutral; gradual wavy 
boundary. 

2Btb2—44 to 60 inches; dark brown (7.5 YR 3/3) silty 
clay, brown (7.5YR 4/4) dry; moderate medium 
angular blocky structure; very hard, firm, very sticky 
and very plastic; few very fine and fine roots; few 
very fine pores; common moderately thick clay films 
on faces of peds and in pores; 5 percent pebbles; 
neutral. 


The particle-size control section is 40 to 60 percent 
clay. The mollic epipedon is about 10 to 30 inches thick, 
and the depth to the 2Bt horizon ranges from 12 to 40 
inches. Depth to basalt is 60 inches or more. 

The A horizon has value of 2 or 3 when moist and 4 or 
5 when dry, and it has chroma of 1 to 3 when moist or 
dry. The lower part of this horizon is silt loam or silty clay 
loam. 

The Bw horizon, where present, is silt loam or silty 
clay loam. It has value of 3 or 4 when moist and 5 or 6 
when dry, and it has chroma of 2 or 3 when moist or dry. 

The E horizon has value of 4 or 5 when moist and 6 or 
7 when dry, and it has chroma of 1 or 2 when moist or 
dry. A stone line is at the lower boundary in some 
pedons. 

The 2B horizon has hue of 7.5YR or 10YR, value of З 
or 4 when moist and 4 to 6 when dry, and chroma of 2 
to 4 when moist or dry. It is silty clay or clay and 
averages 40 to 60 percent clay. 


Ellisforde Series 


The Ellisforde series consists of deep, well drained 
Soils on terraces and terrace scarps. These soils formed 
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in loess that has been deposited over lacustrine 
sediment. Slopes are 1 to 20 percent. 

Typical pedon of Ellisforde silt loam, 1 to 7 percent 
slopes, in the SE1/4NW1/4SW1/4 of sec. 23, T. 6 N., 
R. 35 E. 


А1—0 to З inches; very dark grayish brown (10YR 3/2) 
silt loam, brown (10YR 5/3) dry; moderate medium 
platy structure parting to weak very fine granular; soft, 
very friable, slightly sticky and nonplastic; many very 
fine roots; many very fine irregular pores; mildly 
alkaline; clear smooth boundary. 


A2—3 to 10 inches; very dark grayish brown (10YR 3/2) 
silt loam, brown (10YR 5/3) dry; moderate medium 
subangular blocky structure; soft, friable, slightly 
sticky and nonplastic; many very fine roots; many 
very fine tubular pores; neutral; clear wavy 
boundary. 


Bw—10 to 19 inches; dark brown (10YR 3/3) silt loam, 
brown (10YR 5/3) dry; weak medium prismatic 
structure parting to moderate medium and coarse 
subangular blocky; slightly hard, friable, slightly sticky 
and nonplastic; many very fine roots; many very fine 
tubular pores; mildly alkaline; clear wavy boundary. 

BCk—19 to 28 inches; dark grayish brown (10YR 4/3) 
silt loam, pale brown (10YR 6/3) dry; weak medium 
and coarse subangular blocky structure; slightly 
hard, friable, slightly sticky and nonplastic; many 
very fine roots; many very fine tubular pores; 
strongly effervescent; segregated lime in seams and 
filaments; moderately alkaline; abrupt wavy 
boundary. 


2Ck1—28 to 35 inches; dark grayish brown (2.5Y 4/2) 
silt loam, pale brown (10YR 6/3) dry; massive; very 
hard, firm, slightly sticky and nonplastic; few very 
fine roots; common very fine tubular pores; strongly 
effervescent; segregated lime in seams; moderately 
alkaline; clear wavy boundary. 

2Ck2—35 to 47 inches; dark grayish brown (2.5Y 4/2) 
silt loam, pale brown (10YR 6/3) dry; massive; 
slightly hard, firm, slightly sticky and nonplastic; few 
very fine roots; common very fine tubular pores; 
violently effervescent; segregated lime in seams; 
strongly alkaline; clear wavy boundary. 


2Ck3—47 to 60 inches; dark grayish brown (2.5Y 4/2) 
silt loam, pale brown (10YR 6/3) dry; massive; 
slightly hard, firm slightly sticky and nonplastic; few 
very fine roots; common very fine tubular pores; 2 to 
5 percent pebbles 2 to 5 millimeters in diameter; 
violently effervescent; segregated lime in seams; 
strongly alkaline. 


The particle-size control section is 10 to 17 percent 
clay and less than 15 percent sand that is coarser than 
very fine sand. The depth to the 2C horizon is 20 to 36 
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inches. The mollic epipedon is 7 to 15 inches thick. 
Depth to basalt is 60 inches or more. 

The A horizon has value of 2 or 3 when moist and 4 or 
5 when dry, and it has chroma of 2 or 3 when moist or 
dry. 

The B horizon has value of 2 to 4 when moist and 4 to 
6 when dry, and it has chroma of 2 or 3 when moist or 
dry. 

The 2Ck horizon has hue of 10YR or 2.5YR, value of 4 
or 5 when moist or 6 or 7 when dry, and chroma of 2 or 
3 when moist or dry. 


Entic Durochrepts 


Entic Durochrepts are shallow or moderately deep, 
well drained soils on terrace scarps. These soils formed 
in loess over cemented alluvium. Slopes are 20 to 40 
percent. 

Reference pedon of Entic Durochrepts, 20 to 40 
percent slopes, in the NE1/4SW1/4SE1/4 of sec. 12, T. 
1 N., R. 32 E. 


Α---0 to 2 inches; dark brown (10YR 3/3) very gravelly 
loam, very pale brown (10YR 7/3) dry; weak fine 
subangular blocky structure parting to weak fine 
granular; slightly hard, friable, slightly sticky and 
slightly plastic; many very fine roots; many very fine 
irregular pores; 5 percent cobbles and 50 percent 
pebbles; slightly effervescent; moderately alkaline; 
clear wavy boundary. 

Bk1—2 to 7 inches; dark brown (10YR 3/3) very gravelly 
clay loam, very pale brown (10YR 7/3) dry; weak 
fine and medium subangular blocky structure; 
slightly hard, friable, sticky and slightly plastic; many 
very fine roots; many very fine tubular pores; 5 
percent cobbles and 50 percent pebbles; strongly 
effervescent; disseminated lime; moderately alkaline; 
clear wavy boundary. 

Bk2—7 to 11 inches; brown (10YR 4/3) very gravelly 
clay loam, very pale brown (10YR 7/4) dry; weak 
fine and medium subangular blocky structure; 
slightly hard, friable, sticky and slightly plastic; 
common very fine roots; many very fine tubular 
pores; 5 percent cobbles and 55 percent pebbles; 
strongly effervescent; disseminated lime; moderately 
alkaline; abrupt wavy boundary. 

2Ckqm1—11 to 19 inches; extremely gravelly, weakly 
cemented duripan; rock fragments are lime-coated; 
abrupt wavy boundary. 

2Ckqm2— 19 to 60 inches; extremely gravelly, strongly 
cemented duripan. 


The particle-size control section is 15 to 70 percent 
rock fragments. Depth to the duripan ranges from 10 to 
40 inches. The soil has an ochric epipedon. 

The A horizon is silt loam or loam and has 0 to 15 
percent cobbles and 5 to 50 percent pebbles. lt has 
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value of 3 or 4 when moist and 4 to 7 when dry, and it 
has chroma of 2 or 3 when moist or dry. 

The Bk horizon is silt loam or clay loam. It has value 
of 3 or 4 when moist and 5 to 7 when dry, and it has 
chroma of 3 or 4 when moist or dry. 

The 2Ckqm horizon is 50 to 90 percent rock 
fragments. 


Esquatzel Series 


The Esquaizel series consists of deep, well drained 
soils on flood plains. These soils formed in silty alluvium. 
Slopes are 0 to 3 percent. 

Typical pedon of Esquatzel silt loam, 0 to 3 percent 
slopes, in the NE1/4SE1/4SE1/4, sec. 18, Τ. 3 Ν., R. 28 
Ε. 


Ap 一 0 to 9 inches; very dark grayish brown (10YR 3/2) 
coarse silt loam, brown (10YR 5/3) dry; weak fine 
subangular blocky structure; soft, very friable, 
nonsticky and nonplastic; many very fine, fine, and 
medium roots; many very fine tubular pores; mildly 
alkaline; clear wavy boundary. 

A1—9 to 18 inches; very dark grayish brown (10YR 3/2) 
coarse silt loam, brown (10YR 5/3) dry; weak fine 
and medium subangular blocky structure; slightly 
hard, friable, nonsticky and nonplastic; common fine 
and medium roots; many very fine tubular pores; 
moderately alkaline; abrupt wavy boundary. 

A2—18 to 21 inches; very dark grayish brown (10YR 
3/2) silt loam, grayish brown (10YR 5/2) dry; weak 
medium subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; common 
fine and medium roots; many very fine tubular pores; 
moderately alkaline; abrupt wavy boundary. 

ΑΒΚ---21 to 28 inches; very dark grayish brown (10YR 
3/2) very fine sandy loam, brown (10YR 5/3) dry; 
weak fine and medium subangular blocky structure; 
slightly hard, friable, nonsticky and nonplastic; 
common fine and medium roots; many very fine 
tubular pores; slightly effervescent; disseminated 
lime; moderately alkaline; abrupt wavy boundary. 

Bk1—28 to 42 inches; very dark grayish brown (10YR 
3/2) silt loam, grayish brown (10YR 5/2) dry; weak 
coarse and very coarse subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; common fine and medium roots; many very 
fine tubular pores; slightly effervescent; 
disseminated lime; moderately alkaline; clear wavy 
boundary. 

Bk2—42 to 60 inches; very dark grayish brown (10YR 
3/2) coarse silt loam to very fine sandy loam, brown 
(10YR 5/3) dry; weak very coarse and coarse 
subangular blocky structure; slightly hard, friable, 
slightly sticky and nonplastic; slightly effervescent; 
disseminated lime; moderately alkaline. 
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The particle-size control section is less than 18 
percent clay and is less than 15 percent sand that is 
coarser than very fine sand. Depth to free carbonates 
ranges from 12 to 40 inches. Depth to basalt is 60 
inches or more. 

The A horizon has a chroma of 2 or 3. 

The B horizon has a value of 5 or 6 when dry, and it 
has chroma of 2 to 4. It has lenses of very fine sandy 
loam in the particle-size control section in some pedons. 
Below a depth of 40 inches the texture ranges from silt 
loam or stratified silt loam to fine sandy loam. Some 
pedons have few pebbles below a depth of 40 inches. 


Freewater Series 


The Freewater series consists of deep, somewhat 
excessively drained soils on flood plains. These soils 
formed in mixed alluvium. Slopes are 0 to 3 percent. 

Typical pedon of Freewater very cobbly loam, 0 to 3 
percent slopes, in the NE1/4NW1/4NW1/4 of sec. 36, 
T. 6 N., R. 35 E. 


А1—0 to 4 inches; very dark brown (10YR 2/2) very 
cobbly loam, dark grayish brown (10YR 4/2) dry; 
moderate medium granular structure; slightly hard, 
friable, slightly sticky and slightly plastic; many very 
fine roots; many fine tubular pores; 20 percent 
cobbles and 30 percent pebbles; many cobbles on 
surface; neutral; gradual wavy boundary. 

A2—4 to 20 inches; very dark brown (10YR 2/2) very 
gravelly loam, dark grayish brown (10YR 4/2) dry; 
moderate fine subangular blocky structure; slightly 
hard, friable, slightly sticky and slightly plastic; 
common very fine roots; common fine tubular pores; 
10 percent cobbles and 45 percent pebbles; neutral; 
clear wavy boundary. 

2C1—20 to 41 inches; very dark brown (10YR 2/2) 
extremely gravelly sand, dark grayish brown (10YR 
4/2) dry; single grain; loose, nonsticky and 
nonplastic; few very fine roots; common medium 
irregular pores; 15 percent cobbles and 70 percent 
pebbles; neutral; abrupt wavy boundary. 

2C2—41 to 60 inches; dark brown (7.5YR 3/2) extremely 
gravelly sand, brown (10YR 5/3) dry; single grain; 
loose, nonsticky and nonplastic; few very fine roots; 
common medium irregular pores; 25 percent 
cobbles and 60 percent pebbles; neutral. 


The particle-size control section is 45 to 75 percent 
rock fragments. The mollic epipedon is 15 to 19 inches 
thick. Depth to the 2C horizon is 15 to 24 inches. Depth 
to basalt is 60 inches or more. 

The upper part of the The A horizon has chroma of 2 
or 3 when moist. It is gravelly silt loam or very cobbly 
loam. The lower part has chroma of 2 or 3 when moist. 

The 2C horizon has hue of 10YR or 7.5YH, value of 2 
or 3 when moist and 4 or 5 when dry, and chroma of 2 
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or 3 when dry. It is extremely gravelly or extremely 
cobbly sand or loamy sand and averages 65 to 85 
percent rock fragments. Horizons that are extremely 
gravelly or extremely cobbly sandy loam 5 inches or less 
in thickness are present in the 2C horizon in some 
pedons. 

In some pedons there is an AC horizon of extremely 
gravelly sandy loam. 


Gurdane Series 


The Gurdane series consists of moderately deep, well 
drained soils on hills of the Blue Mountains. These soils 
formed in loess and residuum. Slopes are 0 to 45 
percent. 

Typical pedon of Gurdane silty clay loam, 7 to 25 
percent slopes, in the NE1/4NW1/4NW1/4 of sec. 23, 
T. 3 S., R. 90 E. 


A1—0 to 3 inches; black (10YR 2/1) silty clay loam, dark 
gray (10YR 4/1) dry; strong fine and medium 
granular structure; slightly hard, very friable, slightly 
sticky and slightly plastic; many fine roots; many fine 
irregular pores; 5 percent pebbles; slightly acid; 
clear wavy boundary. 

A2—3 to 9 inches; black (10YR 2/1) silty clay loam, dark 
gray (10YR 4/1) dry; strong fine and medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many fine roots; 
many fine irregular pores; 5 percent pebbles; 
neutral; clear wavy boundary. 

Bw 一 9 to 20 inches; very dark brown (10YR 2/2) silty 
clay loam, dark grayish brown (10YR 4/2) dry; 
strong medium subangular blocky structure; slightly 
hard, friable, sticky and plastic; many fine roots; 
many fine tubular pores; 10 percent pebbles; 
neutral; abrupt smooth boundary. 

2Bi—20 to 30 inches; dark brown (10YR 3/3) very 
cobbly clay, brown (10YR 4/3) dry; moderate fine 
and medium angular blocky structure; hard, firm, 
very sticky and very plastic; many fine roots; 
common fine tubular pores; 30 percent cobbles and 
20 percent pebbles; many moderately thick clay 
films in pores and on faces of peds; neutral; abrupt 
wavy boundary. 

2R—30 inches; basalt. 


The particle-size control section is 40 to 50 percent 
clay and 35 to 70 percent rock fragments. The mollic 
epipedon is 20 to 30 inches thick. Depth to basalt 
ranges from 20 to 40 inches. 

The A horizon has value of 2 or 3 when moist and 3 to 
5 when dry, and it has chroma of 1 or 2 when moist or 
dry. The A horizon is O to 10 percent pebbles. 

The B horizon has value of 2 or 3 when moist and 4 or 
5 when dry, and it has chroma of 1 or 2 when moist or 
dry. It is O to 5 percent cobbles and 5 to 10 percent 
pebbles. 


Soil Survey 


The 2B horizon has hue of 7.5 YR or 10YR, value of 3 
or 4 when moist and 4 to 6 when dry, and chroma of 2 
to 4 when moist or dry. It is 20 to 50 percent cobbles 
and 10 to 30 percent pebbles. It is very cobbly clay or 
extremely cobbly clay. 


Gwin Series 


The Gwin series consists of shallow, well drained soils 
on hills of the Blue Mountains. These soils formed in 
colluvium, residuum, and loess. Slopes are 30 to 70 
percent. 

Typical pedon of a Gwin very cobbly silt loam in an 
area of Gwin-Rock outcrop complex, 40 to 70 percent 
slopes, in the NE1/4SE1/4NW1/4 of sec. 6, T. 1 N., R. 
34 E. 


A—O to 7 inches, very dark brown (10YR 2/2) very 
cobbly silt loam, dark grayish brown (10YR 4/2) dry; 
moderate medium subangular blocky structure 
parting to moderate fine granular; slightly hard, friable, 
slightly sticky and slightly plastic; common very fine 
roots; many fine tubular pores; 5 percent stones, 25 
percent cobbles, and 30 percent pebbles; neutral; 
clear wavy boundary. 

Bt—7 to 13 inches; very dark brown (10YR 2/2) very 
cobbly silty clay loam, brown (7.5YR 4/2) dry; 
moderate medium subangular blocky structure; 
slightly hard, friable, sticky and slightly plastic; few 
very fine roots; many fine tubular pores; 45 percent 
cobbles and 15 percent pebbles; neutral; clear wavy 
boundary. 

2Η-- 13 inches; fractured basalt. 


The particle-size control section is 50 to 80 percent 
rock fragments. The thickness of the solum and depth to 
basalt range from 10 to 20 inches. 

The A horizon has chroma of 1 or 2 when moist or 
dry. 

The B horizon has hue of 7.5YR or 10YR, value of 2 
or 3 when moist, and chroma of 2 or 3 when moist or 
dry. It is silt loam or silty clay loam. 


Gwinly Series 


The Gwinly series consists of shallow, well drained 
soils on hills of the Blue Mountains. These soils formed 
in colluvium, residuum, and loess. Slopes are 7 to 40 
percent. 

Typical pedon of Gwinly very cobbly silt loam, 7 to 40 
percent slopes, in the SW1/4SW1/4SE1/4 of sec. 28, T. 
1 N., R. 33 E. 


Α---0 to 2 inches; very dark brown (10YR 2/2) very 
cobbly silt loam, dark grayish brown (10YR 4/2) dry; 
strong medium granular structure; slightly hard, 
friable, slightly sticky and slightly plastic; many very 
fine and fine roots; common very fine tubular pores; 
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few stones, 25 percent cobbles, and 20 percent 
pebbles; neutral; clear smooth boundary. 

Bw—2 to 7 inches; very dark brown (10YR 2/2) very 
cobbly silty clay loam, dark grayish brown (10YR 
4/2) dry; strong fine subangular blocky structure; 
slightly hard, friable, sticky and plastic; many very 
fine and fine roots; common very fine tubular pores; 
few stones, 25 percent cobbles, and 20 percent 
pebbles; neutral; clear wavy boundary. 

Bt—7 to 15 inches; dark brown (10YR 3/3) very cobbly 
clay, dark brown (7.5YR 4/3) dry; strong medium 
angular blocky structure; very hard, firm, very sticky 
and very plastic; few very fine roots; few very fine 
tubular pores; 35 percent cobbles and 25 percent 
pebbles; common thin clay films in pores and on 
faces of peds; neutral; abrupt wavy boundary. 

R—15 inches; basalt. 


The particle-size contro! section is 40 to 50 percent 
clay and 40 to 85 percent rock fragments. The thickness 
of the solum and depth to basalt range from 10 to 20 
inches. 

The A horizon has value of 2 or 3 when moist and 4 or 
5 when dry, and it has chroma of 1 or 2 when moist and 
2 or 3 when dry. 

The Bt horizon has hue of 7.5YR or 10YR, value of 2 
or 3 when moist and 4 or 5 when dry, and chroma of 2 
to 4 when moist or dry. 


Hankins Series 


The Hankins series consists of deep, well drained soils 
on foot slopes. These soils formed in loess over 
tuffaceous sediment. Slopes are 2 to 35 percent. 

Typical pedon of Hankins silt loam, 2 to 15 percent 
slopes, in the NW1/4SW1/4 of sec. 10, T. 5S, R. 32 E. 


0—1 inch to 0; partially decomposed pine needles and 
twigs. 

Α---0 to 9 inches; very dark brown (10YR 2/2) silt loam, 
grayish brown (10YR 5/2) dry; moderate fine 
subangular blocky structure parting to moderate fine 
granular; hard, friable, sticky and plastic; many fine 
and very fine roots; many fine irregular pores; 5 
percent pebbles; slightly acid; clear wavy boundary. 

Bw1—9 to 18 inches; dark brown (7.5YR 3/2) silty clay 
loam, brown (10YR 5/3) dry; strong medium and 
fine angular blocky structure; hard, friable, sticky and 
plastic; many fine and very fine roots; many fine 
irregular pores; 5 percent pebbles; slightly acid; 
clear wavy boundary. 

Bw2—18 to 20 inches; dark brown (10YR 3/3) silty clay 
loam, brown (10YR 5/3) dry; strong medium and 
fine angular blocky structure; hard, friable, sticky and 
plastic; common very fine roots; many fine tubular 
pores; 5 percent pebbles; neutral; abrupt wavy 
boundary. 
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2Bt—20 to 26 inches; very dark grayish brown (10YR 
3/2) clay, dark brown (10YR 4/3) dry; moderate 
coarse prismatic structure parting to strong medium 
and coarse angular blocky; very hard, firm, very sticky 
and very plastic; few very fine roots; common fine 
tubular pores; many moderately thick clay films in 
pores and on faces of peds; 5 percent pebbles; 
neutral; abrupt wavy boundary. 

2BC—26 to 44 inches; dark brown (7.5YR 3/4) clay 
loam, yellowish brown (10YR 5/4) dry; massive; 
hard, firm, sticky and plastic; few very fine roots; few 
fine tubular pores; 5 percent pebbles; slightly 
effervescent; segregated lime in seams; mildly 
alkaline; gradual wavy boundary. 

2Cr—4A4 to 60 inches; variegated partially weathered 
tuffaceous material with 20 percent water-rounded 
cobbles and pebbles. 


The particle-size control section is 45 to 60 percent 
clay and 0 to 10 percent rock fragments. Depth to the 
paralithic contact ranges from 40 to 60 inches. The 
mollic epipedon is 20 to 30 inches thick. 

The A horizon has value of 2 or 3 when moist and 3 to 
5 when dry, and it has chroma of 1 to 3 when moist or 
dry. 

The Bw horizon, where present, has hue of 7.5YR or 
10YR, and it has chroma of 2 or 3 when moist or dry. It 
is 30 to 35 percent clay. 

The 2Bt horizon has hue of 10YR or 7.5YR, value of 2 
to 4 when moist and 4 to 7 when dry, and chroma of 2 
to 4 when moist or dry. 

In some pedons there is a loam or clay loam layer 
immediately above the paralithic contact. 


Helter Series 


The Helter series consists of deep, well drained soils 
on plateaus and hills of the Blue Mountains. These soils 
formed in volcanic ash over a buried soil. Slopes are 2 to 
35 percent. 

Typical pedon of Helter silt loam, 2 to 15 percent 
slopes, in the NE1/4NE1/4 of sec. 31, T. 4 Ν., R. 38 E. 


O—1 inch to 0; litter composed of needles, leaves, wood 
fragments, and moss; matted by mycelia and fine 
roots. 


Α---0 to 6 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; weak 
medium subangular blocky structure; slightly hard, 
very friable, nonsticky and nonplastic; many very 
fine, fine, medium, and coarse roots; many very fine 
pores; slightly acid; abrupt wavy boundary. 

Bw1—6 to 15 inches; dark yellowish brown (10YR 4/4) 
silt loam, very pale brown (10YR 7/4) dry; weak 
coarse subangular blocky structure; soft, very friable, 
nonsticky and nonplastic; common very fine, fine, 
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medium, and coarse roots; many very fine pores; 
slightly acid; clear wavy boundary. 

Bw2—15 to 33 inches; yellowish brown (10YR 5/6) silt 
loam, very pale brown (10YR 7/3) dry; weak fine 
subangular blocky structure; soft, friable, nonsticky 
and nonplastic; common very fine, fine, medium, and 
coarse roots; many very fine pores; slightly acid; 
abrupt irregular boundary. 

2Bwb1—33 to 40 inches; dark brown (10YR 3/3) silt 
loam, brown (10YR 5/3) dry; moderate medium and 
fine subangular blocky structure; hard, friable, 
slightly sticky and slightly plastic; few fine roots; few 
medium and many fine and very fine tubular pores; 
medium acid; clear wavy boundary. 

2Bwb2—40 to 48 inches; dark yellowish brown (10YR 
4/4) gravelly heavy silt loam, light yellowish brown 
(10YR 6/4) dry; weak fine subangular blocky 
structure; hard, firm, slightly sticky and plastic; few 
fine roots; common very fine tubular pores; 15 
percent pebbles; medium acid; gradual smooth 
boundary. 

2BCb—48 to 60 inches; dark brown (10YR 4/3) 
(crushed, variegated and mottled) gravelly heavy silt 
loam, pale brown (10YR 6/3) dry; weak fine 
subangular blocky structure; hard, firm, slightly sticky 
and plastic; many very fine tubular pores; 15 percent 
pebbles; medium acid. 


The ash mantle ranges from 20 to 40 inches in 
thickness. It has moist bulk density of less than 0.85 
gram per cubic centimeter. Depth to basalt is 60 inches 
or more. 

The A horizon has value of 3 or 4 when moist and 5 or 
6 when dry. 

The B horizon has hue of 10YR to 5YR, value of 4 or 
5 when moist and 6 or 7 when dry, and chroma of 3 to 6 
when moist or dry. The 2Bb horizon has value of 3 or 4 
when moist and 5 or 6 when dry, and it has chroma of 3 
or 4 moist. It is silt loam, loam, or silty clay loam and is 0 
to 30 percent rock fragments. The lower part commonly 
is gravelly or cobbly. 


Hermiston Series 


The Hermiston series consists of deep, well drained 
soils on flood plains. These soils formed in silty alluvium. 
Slopes are 0 to 3 percent. 

Typical pedon of Hermiston silt loam, 0 to 3 percent 
slopes, in the SE1/4 of sec. 21, Τ. 2 Ν., R. 33 Ε. 


Ap 一 0 to 10 inches; very dark brown (10YR 2/2) silt 
loam, grayish brown (10YR 5/2) dry; weak medium 
granular structure; slightly hard, friable, slightly sticky 
and slightly plastic; many very fine and fine roots; 
common very fine tubular pores and many very fine 
interstitial pores; black plowpan 1/4 inch thick at 
bottom of horizon; mildly alkaline; abrupt smooth 
boundary. 


Soil Survey 


A1—10 to 16 inches; very dark brown (10YR 2/2) silt 
loam, grayish brown (10YR 5/2) dry; massive; 
slightly hard, friable, slightly sticky and slightly 
plastic; many very fine roots; many very fine tubular 
pores; mildly alkaline; clear irregular boundary. 

A2—16 to 24 inches; dark brown (10YR 3/3) silt loam, 
grayish brown (10YR 5/2) dry; massive; slightly 
hard, friable, slightly sticky and slightly plastic; 
common fine roots; many very fine and few fine 
tubular pores; moderately alkaline; gradual wavy 
boundary. 

Bk1—24 to 42 inches; dark brown. (10YR 3/3) silt loam, 
light brownish gray (10YR 6/2) dry; massive; slightly 
hard, friable, slightly sticky and slightly plastic; 
common very fine roots; many very fine tubular 
pores; few firm calcareous nodules 1/8 to 1/2 inch 
in diameter; strongly effervescent; disseminated and 
segregated mycelial lime; moderately alkaline; clear 
wavy boundary. 

Bk2—42 to 60 inches; dark brown (10YR 3/3) silt loam, 
pale brown (10YR 6/3) dry; massive; slightly hard, 
friable, slightly sticky and slightly plastic; common 
very fine roots; many very fine and few fine tubular 
pores; weakly effervescent; lime that is mainly 
disseminated; moderately alkaline. 


The particle-size control section is 10 to 17 percent 
clay and less than 15 percent sand that is coarser than 
very fine sand. The mollic epipedon is 20 to 30 inches 
thick. The profile ranges from violently effervescent to 
noneffervescent and from neutral to moderately 
alkaline. Depth to basalt is 60 inches or more. 

The A horizon has value of 2 or 3 when moist and 4 or 
5 when dry, and it has chroma of 1 to 3 when moist or 
dry. 
The B horizon has value of 3 to 6 when moist and 5 to 
7 when dry, and it has chroma of 2 to 3 when moist or 
dry. 


Kahler Series 


The Kahler series consists of deep, well drained soils 
on plateaus and hills of the Blue Mountains. These soils 
formed in loess and colluvium. Slopes are 2 to 70 
percent slopes. 

Typical pedon of Kahler silt loam in an area of 
Umatilla-Kahler association, 15 to 35 percent slopes, in 
the SW1/4SW1/4 of sec. 11, T. 2 S., R. 33 E. 


0—1 inch to 0; pine needles and twigs. 

A1—0 to 6 inches; very dark brown (10YR 2/2) silt loam, 
dark brown (10YR 4/3) dry; moderate fine and 
medium subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; many very 
fine, fine, medium, and coarse roots; many fine 
irregular pores; 5 percent pebbles; slightly acid; 
clear wavy boundary. 
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A2—6 to 20 inches; dark brown (7.5YR 3/2) silt loam, 
brown (7.5YR 4/3) dry; moderate fine and medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine, 
fine, medium, and coarse roots; many fine tubular 
pores; 5 percent pebbles; slightly acid; gradual wavy 
boundary. 

Bw1—20 to 37 inches; dark brown (7.5YR 3/2) silty clay 
loam, dark brown (7.5YR 4/4) dry; moderate 
medium and fine subangular blocky structure; 
slightly hard, friabie, slightly sticky and slightly 
plastic; many very fine, medium, and coarse roots; 
many fine tubular pores; 5 percent pebbles; medium 
acid; clear wavy boundary. 

2Bw2—37 to 60 inches; dark brown (7.5YR 3/3) cobbly 
silty clay loam, brown (7.5YR 4/4) dry; moderate 
medium and fine subangular blocky structure; hard, 
friable, slightly sticky and slightly plastic; common 
very fine, fine, and medium roots; many fine tubular 
pores; 15 percent cobbles and 15 percent pebbles; 
slightly acid. 


The particle-size control section is 18 to 30 percent 
clay and 15 percent or more sand that is fine or coarser. 
Depth to basalt is 60 inches or more. Some areas have 
weathered granite bedrock at a depth of 40 to 60 inches. 
The mollic epipedon is 20 to 30 inches thick. The profile 
has hue of 10YR or 7.5YR. 

The A horizon has value of 2 or 3 when moist and 3 to 
5 when dry, and it has chroma of 2 or 3 when moist or 
dry. It is silt loam or gravelly loam. 

The B horizon has value of 3 or 4 when moist and 4 to 
6 when dry, and it has chroma of 2 to 4 when moist or 
dry. It is silt loam or gravelly clay loam. 

The 2B horizon has value of 4 or 5 when dry, and it 
has chroma of 2 to 4 when moist or dry. It is loam or 
silty clay loam and is 0 to 20 percent cobbles and 10 to 
35 percent pebbles. 


Kilmerque Series 


The Kilmerque series consists of moderately deep, 
well drained soils on plateaus and hills of the Blue 
Mountains. These soils formed in loess and residuum. 
Slopes are 3 to 35 percent. 

Typical pedon of a Kilmerque loam in an area of Tolo- 
Kilmerque association, 3 to 15 percent slopes, in the 
SW1/4NE1/4SE1/4 of sec. 20, T. 3S, R. 31 E. 


O1—1 inch to 0; partially decomposed pine needles and 
twigs. 

A—-0 to 4 inches; very dark brown (10YR 2/2) loam, 
grayish brown (10YR 5/2) dry; strong fine granular 
structure; slightly hard, very friable, slightly sticky 
and nonplastic; many very fine, fine and medium 
roots; many very fine pores; medium acid; clear 
wavy boundary. 
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Bw—4 to 12 inches; dark brown (10YR 3/3) loam, brown 
(10ҮА 5/3) dry; moderate medium subangular 
blocky structure; slightly hard, very friable, slightly 
sticky and nonplastic; common very fine, fine, 
medium, and coarse roots; common very fine pores; 
slightly acid; diffuse broken boundary. 

BC 一 12 to 32 inches; dark brown (10YR 3/3) cobbly 
sandy loam, light olive brown (2.5Y 5/4) dry; weak 
medium subangular blocky structure; hard, friable, 
slightly sticky and slightly plastic; common roots very 
fine, fine, medium, and coarse roots; common very 
fine pores; 20 percent cobbles and 10 percent 
pebbles; neutral (pH 6.6); diffuse broken boundary. 

Cr—32 to 40 inches; partially decomposed granodiorite. 


The particle-size control section is less than 18 
percent clay and more than 15 percent sand that is fine 
or coarser. The mollic epipedon is 10 to 19 inches thick. 
Depth to weathered granodiorite is 20 to 40 inches. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3 when moist and 3 to 5 when dry, and has chroma of 
2 or 3 when moist or dry. 

The B horizon has hue of 10YR or 2.5YR, value of 3 
or 4 when moist and 4 or 5 when dry, and chroma of 3 
to 6 when moist or агу. It is a loam or sandy foam. 


Kimberly Series 


The Kimberly series consists of deep, well drained 
soils on flood plains. These soils formed in mixed 
alluvium. Slopes are 0 to 3 percent. 

Typical pedon of Kimberly fine sandy loam, 0 to 3 
percent slopes, in the SE1/4SW1/4NW1/4 of sec. 31, T. 
4 N., R. 30 E. 


А —0 to 10 inches; dark brown (10YR 3/3) fine sandy 
loam, brown (10YR 5/3) dry; weak medium 
subangular blocky structure; slightly hard, friable, 
nonsticky and nonplastic; many very fine and fine 
roots; many very fine irregular pores; mildly alkaline; 
abrupt smooth boundary. 

BC1—10 to 14 inches; dark brown (10YR 3/3) fine 
sandy loam, pale brown (10YR 6/3) dry; massive; 
slightly hard, firm, nonsticky and nonpiastic; few fine 
roots; common very fine tubular pores; moderately 
alkaline; clear smooth boundary. 

BC2—14 to 30 inches; dark brown (10YR 3/3) very fine 
sandy loam, brown (10YR 6/3) dry; weak coarse 
prismatic structure; loose, friable, nonsticky and 
nonplastic; few fine roots; common very fine tubular 
pores; moderately alkaline; gradual wavy boundary. 

BCk1—30 to 38 inches; dark brown (10YR 3/3) silt 
loam, pale brown (10YR 6/3) dry; weak coarse 
prismatic structure; slightly hard, friable, slightly 
sticky and slightly plastic; few fine roots; common 
very fine tubular pores; slightly effervescent; 
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disseminated lime; moderately alkaline; gradual 
wavy boundary. 

BCk2—38 to 60 inches; dark brown (10YR 4/3) very fine 
sandy loam, pale brown (10YR 6/3) dry; weak 
coarse and medium subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; few fine roots; common very fine tubular 
pores; slightly effervescent; disseminated lime; 
moderately alkaline. 


The particle-size control section is less than 18 
percent clay and more than 15 percent sand that is fine 
or coarser. The mollic epipedon is 10 to 19 inches thick. 
Some pedons do not have secondary carbonates or 
have pebbles at a depth of 40 to 60 inches. Depth to 
basalt is 60 inches or more. 

The A horizon has value of 2 or 3 when moist and 4 or 
5 when dry, and it has chroma of 2 or 3 when moist or 
dry. It is fine sandy loam or silt loam. 

The BC horizon has value of 3 or 4 when moist and 5 
or 6 when dry, chroma of 2 or 3 moist or dry. The texture 
below a depth of 40 inches commonly is highly stratified 
very fine sandy loam to sand. 


Klicker Series 


The Klicker series consists of moderately deep, well 
drained soils on plateaus and hills of the Blue 
Mountains. These soils formed in loess and residuum. 
Slopes are 2 to 40 percent. 

Typical pedon of Klicker silt loam, 2 to 20 percent 
slopes, in the NE1/4SE1/4NE1/4 of sec. 2, T. 5S, R. 
30 E. 


0—1 inch to 0; moss, pine needles, and twigs. 

A1 一 0 to 2 inches; dark reddish brown (5YR 3/2) silt 
loam, dark brown (7.5YR 4/3) dry; moderate fine 
granular; soft, very friable, slightly sticky and slightly 
plastic; many very fine and fine roots; common very 
fine irregular pores; 5 percent cobbles and 5 percent 
pebbles; neutral; clear smooth boundary. 

A2—2 to 7 inches; dark reddish brown (5YR 3/2) silt 
loam, dark brown (7.5YR 4/2) dry; moderate fine 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine to 
coarse roots; common very fine tubular pores; 5 
percent cobbles and 10 percent pebbles; neutral; 
gradual wavy boundary. 

Bt—7 to 21 inches; dark reddish brown (5YR 3/3) very 
cobbly silty clay loam, dark brown (7.5YR 4/4) dry; 
strong fine and medium subangular blocky structure; 
slightly hard, friable, sticky and slightly plastic; many 
very fine to coarse roots; common very fine tubular 
pores; common thin clay films in pores and on faces 
of peds; 30 percent cobbles and 25 percent 
pebbles; neutral; clear wavy boundary. 

R—21 inches; basalt. 


Soil Survey 


The particle-size control section is 25 to 34 percent 
clay and 35 to 60 percent rock fragments. The thickness 
of the solum and depth to the basalt range from 20 to 40 
inches. Hue ranges from 5YR to 10YR. 

The A horizon has value of 2 or 3 when moist and 4 or 
5 when dry, and it has chroma of 2 or 3 when moist or 
dry. It is silt loam or very stony silt loam. 

The B horizon has value of 3 or 4 when moist and 4 or 
5 when dry, and it has chroma of 2 to 4 when moist or 
dry. It is dominantly silty clay loam, but the texture 
ranges from heavy silt loam to silty clay loam. 


Koehler Series 


The Koehler series consists of moderately deep, 
somewhat excessively drained soils on terraces of the 
Columbia River. These soils formed in eolian sand 
deposited over cemented alluvium. Slopes are 0 to 5 
percent. 

Typical pedon of Koehler loamy fine sand, 0 to 5 
percent slopes, in the SE1/4NW1/4SW1/4 of sec. 16, T. 
4 N., R. 28 E. 


Α---0 to 11 inches; very dark grayish brown (10YR 3/2) 
loamy fine sand, grayish brown (10YR 5/2) dry; 
single grain; loose, nonsticky and nonplastic; many 
very fine roots; few very fine irregular pores; neutral; 
abrupt wavy boundary. 

BCk—11 to 24 inches; very dark grayish brown (10YR 
3/2) loamy fine sand, grayish brown (10YR 5/2) dry; 
massive; slightly hard, friable, nonsticky and 
nonplastic; few very fine roots; common very fine 
tubular pores; strongly effervescent; disseminated 
lime; moderately alkaline; abrupt wavy boundary. 

2Ckqm—24 to 60 inches; very dark grayish brown (10YR 
3/2) indurated duripan, grayish brown (10YR 5/2) 
dry; strongly to weakly cemented. 


The particle-size control section is loamy sand, loamy 
fine sand, or fine sand. The duripan is at a depth of 20 
to 40 inches. 

The A horizon has value of 3 or 5 when moist and 5 to 
7 when dry, and it has chroma of 2 or 3 when moist or 
dry. 

The BC horizon has value of 3 to 5 when moist and 5 
to 8 when dry, and it has chroma of 2 or 3 when moist 
or dry. It is loamy sand, loamy fine sand, or fine sand. 
Thin lenses of sandy loam are above the duripan in 
some pedons. 


Lickskillet Series 


The Lickskillet series consists of shallow, well drained 
soils on hills. These soils formed in colluvium and loess. 
Slopes are 7 to 70 percent. 

Typical pedon of a Lickskillet very stony loam in an 
area of Lickskillet-Rock outcrop complex, 40 to 70 
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percent slopes, in the NE1/4NE1/4SW1/4 of sec. 23, T. 
1S.,R.31E. 


Α---0 to 6 inches; very dark grayish brown (10YR 3/2) 
very stony loam, dark grayish brown (10YR 4/2) dry; 
moderate fine subangular blocky structure parting to 
moderate fine granular; slightly hard, friable, slightly 
sticky and slightly plastic; many very fine roots; 
common very fine tubular pores; 3 percent stones, 20 
percent cobbles, and 20 percent pebbles; neutral; 
gradual wavy boundary. 

Bw—6 to 18 inches; dark brown (10YR 3/3) very 
gravelly loam, brown (10YR 5/3) dry; moderate fine 
and medium subangular blocky structure; slightly 
hard, friable, slightly sticky and slightly plastic; 
common to many very fine roots; common very fine 
tubular pores; 5 percent cobbles and 35 percent 
pebbles; mildly alkaline; abrupt wavy boundary. 

R—18 inches; basalt. 


The particle-size control section is 18 percent clay or 
more and 35 to 85 percent rock fragments. Thickness of 
the solum and depth to basalt range from 12 to 20 
inches. The solum has hue of 10YR or 7.5YR. 

The A horizon has value of 2 or 3 when moist and 4 or 
5 when dry, and it has chroma of 2 or 3 when moist or 
dry. 
The B horizon has value of 2 or 3 when moist and 4 or 
5 when dry, and it has chroma of 2 or 3 when moist or 
dry. The lower part of some of the deeper pedons have 
value and chroma of 3 or 4 when moist. It is heavy loam 
or clay loam. 


McKay Series 


The McKay series consists of deep, well drained soils 
on piedmonts of the Blue Mountains. These soils formed 
in loess and old alluvium. Slopes are 0 to 25 percent. 

Typical pedon of McKay silt loam, 0 to 7 percent 
slopes, in the SE1/4SE1/4SW1/4 of sec. 32, T. 2 N., R. 
33 E. 


Ap1 一 0 to 3 inches; very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10YR 4/2) dry; weak fine 
platy structure; slightly hard, friable, slightly sticky 
and slightly plastic; few very fine and fine roots; 
common very fine tubular pores; medium acid; clear 
wavy boundary. 

Ap2—3 to 11 inches; very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10YR 4/2) dry; moderate 
fine and medium subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; few very fine and fine roots; few very fine 
tubular pores; medium acid; clear wavy boundary. 

E—11 to 14 inches; very dark grayish brown (10YR 3/2) 
silt loam, brown (10YR 5/3) dry; moderate medium 
and coarse prismatic structure; hard, firm, slightly 
sticky and slightly plastic; few very fine and fine 
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roots; few very fine tubular pores; mildly alkaline; 
abrupt wavy boundary. 

Bt—14 to 20 inches; very dark grayish brown (10YR 3/2) 
silty clay loam, brown (10YR 5/3) dry; many black 
(10YR 2/1) organic stains on peds; strong medium 
and coarse columnar structure; very hard, very firm, 
sticky and slightly plastic; many moderately thick 
clay films in pores and on faces of peds; few very 
fine and fine roots; few very fine tubular pores; 
moderately alkaline; clear wavy boundary. 

Btk—20 to 25 inches; dark yellowish brown (10YR 3/4) 
silty clay loam, yellowish brown (10YR 5/4) dry; few 
black (10YR 2/1) organic stains on peds; moderate 
fine and medium prismatic structure; very hard, firm, 
sticky and slightly plastic; common thin clay films on 
faces of peds; few very fine roots; few very fine 
tubular pores; slightly effervescent; disseminated 
lime; strongly alkaline; clear wavy boundary. 

2Bk1—25 to 39 inches; brown (7.5YR 4/4) gravelly silt 
loam, yellowish brown (10YR 5/4) dry; weak 
medium prismatic structure parting to weak fine and 
medium subangular blocky; slightly hard, friable, 
slightly sticky and slightly plastic; few very fine and 
fine roots; few very fine tubular pores; 15 percent 
pebbles; strongly effervescent; segregated lime in 
seams and filaments; strongly alkaline; clear wavy 
boundary. 

2Bk2—39 to 47 inches; dark brown (7.5YR 4/3) gravelly 
silty clay loam, brown (7.5YR 5/3) dry; weak 
medium prismatic structure parting to weak fine and 
medium subangular blocky; slightly hard, friable, 
sticky and slightly plastic; 5 percent cobbles 
and 10 percent pebbles; violently effervescent; 
disseminated lime; moderately alkaline; abrupt wavy 
boundary. 

2Ck—47 to 60 inches; pink (7.5YR 8/4) gravelly loam, 
white (10YR 8/2) dry; massive; slightly hard, friable, 
slightly sticky and slightly plastic; 5 percent cobbles 
and 20 percent pebbles; violently effervescent; 
disseminated lime; moderately alkaline. 


The particle-size control section is 27 to 34 percent 
clay and less than 15 percent sand that is coarser than 
very fine sand. Depth to basalt is 60 inches or more. 

The Ap horizon has value of 2 or 3 when moist and 4 
or 5 when dry, and it has chroma of 1 or 2 when moist 
or dry. 

The E horizon has chroma of 2 or 3 when moist or 
dry. 

The upper part of the Bt horizon has value of 4 or 5 
when dry, and it has chroma of 2 to 4 when moist or dry. 
It is mildly alkaline to strongly alkaline. The lower part of 
the Bt horizon has value of 3 or 4 when moist and 5 or 6 
when dry, and it has chroma of 3 or 4 when moist or dry. 
lt is strongly alkaline or very strongly alkaline. 

The 2Bk horizon has hue of 10YR or 7.5YR, value of 5 
or 6 when dry, and chroma of 3 or 4 when moist or dry. 
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It is heavy silt loam, clay loam, or silty clay loam that is 
25 to 35 percent clay, 0 to 5 percent cobbles, and 5 to 
20 percent pebbles. 

The 2Ck horizon ranges from loam to silty clay loam. It 
is 25 to 35 percent clay and 20 to 50 percent rock 
fragments. It has hue of 10YR or 7.5YR, value of 5 to 8 
when moist or dry, and chroma of 2 to 4 when moist or 
dry. It is moderately alkaline or strongly alkaline. 


Mikkalo Series 


The Mikkalo series consists of moderately deep, well 
drained soils on hills. These soils formed in loess. 
Slopes are 2 to 40 percent. 

Typical pedon of Mikkalo silt loam, 12 to 20 percent 
slopes, in the NE1/4NE1/4SW1/4 of sec. 36, Τ. 3 Ν., R. 
30 E. 


A1—0 to 2 inches; very dark grayish brown (10YR 3/2) 
silt loam, brown (10YR 5/3) dry; moderate fine 
subangular blocky structure; slightly hard, friable, 
slightly sticky and nonplastic; many very fine roots; 
many very fine tubular pores; 2 percent pebbles; 
neutral; clear smooth boundary. 

A2—2 to 7 inches; very dark grayish brown (10YR 3/2) 
silt loam, brown (10YR 5/3) dry; moderate medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and nonplastic; many very fine roots; 
many very fine tubular pores; 2 percent pebbles; 
neutral; clear smooth boundary. 

Bw—7 to 15 inches; dark brown (10YR 3/8) silt loam, 
pale brown (10YR 6/3) dry; weak medium and 
coarse subangular blocky structure; slightly hard, 
friable, slightly sticky and nonplastic; common very 
fine roots; many very fine tubular pores; 2 percent 
pebbles; neutral; clear wavy boundary. 

BCk—15 to 22 inches; dark brown (10YR 4/3) silt loam, 
pale brown (10YR 6/3) dry; weak medium and 
coarse subangular blocky structure; slightly hard, 
friable, slightly sticky and nonplastic; few very fine 
roots; many very fine tubular pores; 5 percent 
pebbles; slightly effervescent; disseminated lime; 
moderately alkaline; abrupt wavy boundary. 

2R—22 inches; basalt. 


The particle-size control section is 8 to 12 percent clay 
and less than 15 percent sand that is coarser than very 
fine sand. The solum is 20 to 30 inches thick. Depth to 
basalt ranges from 20 to 40 inches. The mollic epipedon 
is 7 to 15 inches thick. 

The A horizon has value of 2 or 3 when moist and 4 or 
5 when dry, and it has chroma of 2 or 3 when moist or 
dry. 

The B horizon has value of 3 or 4 when moist and 5 or 
6 when dry, and it has chroma of 3 or 4 when moist or 
dry. 


Soil Survey 


The BC horizon has value of 4 to 6 when moist and 6 
or 7 when dry, and it has chroma of 2 or 3 when moist 
or dry. 


Mondovi Series 


The Mondovi series consists of deep, well drained 
soils on flood plains. These soils formed in silty alluvium. 
Slopes are 0 to 3 percent. 

Typical pedon of Mondovi silt loam, 0 to 3 percent 
slopes, in the SW1/4NW1/4SE1/4 of sec. 32, T. 2 S., R. 
30 E. 


А1—0 to 12 inches; very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10 YR 4/2) dry; moderate 
very fine granular structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; many very fine irregular pores; mildly alkaline; 
gradual wavy boundary. 

A2—12 to 36 inches; very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10YR 4/2) dry; moderate 
medium and coarse prismatic structure parting to 
moderate medium subangular blocky; slightly hard, 
friable, slightly sticky and slightly plastic; many very 
fine roots; common very fine and fine tubular pores; 
mildly alkaline; gradual wavy boundary. 

Bw—36 to 60 inches; very dark grayish brown (10YR 
3/2) silt loam, dark grayish brown (10YR 4/2) dry; 
moderate coarse prismatic structure parting to 
moderate medium subangular blocky; slightly hard, 
friable, slightly sticky and slightly plastic; common 
very fine roots; common very fine and fine tubular 
pores; mildly alkaline. 


The particle-size control section is less than 18 
percent clay and less than 15 percent sand that is 
coarser than very fine sand. The mollic epipedon is 60 
inches thick or more. Depth to basalt is 60 inches or 
more. 

The A horizon has chroma of 1 or 2 when moist or 
dry. 

The B horizon has value of 2 or 3 when moist and 4 or 
5 when dry, and it has chroma of 1 or 2 when moist or 
dry. 


Morrow Series 


The Morrow series consists of moderately deep, well 
drained soils on hills. These soils formed in loess, 
residuum, and alluvium. Slopes are 1 to 40 percent. 

Typical pedon of Morrow silt loam, 1 to 7 percent 
slopes, in the NW1/4NE1/4 of sec. 15, T. 1 S., R. 31 E. 


A—0 to 10 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; moderate 
fine and medium subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
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plastic; many very fine roots; many very fine irregular 
pores; neutral; clear wavy boundary. 

2Bt—10 to 15 inches; very dark grayish brown (10YR 
3/2) silty clay loam, brown (10YR 5/3) dry; 
moderate medium subangular blocky structure; hard, 
friable, sticky and plastic; common very fine roots; 
many very fine tubular pores; few thin clay films in 
pores and on faces of peds; mildly alkaline; clear 
wavy boundary. 

BC 一 15 to 20 inches; dark brown (10YR 4/3) silt loam, 
brown (10YR 5/3) dry; weak medium subangular 
blocky structure; hard, friable, slightly sticky and 
slightly plastic; few very fine roots; many very fine 
tubular pores; mildly alkaline; clear wavy boundary. 

2BCk—20 to 27 inches; dark brown (10YR 4/8) silty clay 
loam, pale brown (10YR 6/3) dry; weak fine and 
medium subangular blocky structure; hard, friable, 
sticky and plastic; few very fine roots; many very 
fine tubular pores; 5 percent pebbles; slightly 
effervescent; disseminated lime and lime segregated 
in seams; moderately alkaline; abrupt wavy 
boundary. 

3R—27 to 35 inches; fractured basalt with pockets of 
dark brown (7.5YR 4/4) material between cracks; 
fragments are lime coated. 


The particle-size control section is 27 to 34 percent 
clay and less than 15 percent sand that is coarser than 
very fine sand. Thickness of the solum ranges between 
15 to 30 inches, and depth to basalt ranges from 20 to 
40 inches. The mollic epipedon is 10 to 19 inches thick. 

The A horizon has value of 2 or 3 when moist and 4 or 
5 when dry. 

The Bt horizon has value of 2 or 3 when moist and 4 
or 5 when dry, and it has chroma of 2 or 3 when moist 
or dry. It is 27 to 34 percent clay. 

The 2BCk horizon has value of 4 or 5 when moist and 
6 or 7 when dry, and it has chroma of 2 or 3 when moist 
or dry. 


Nansene Series 


The Nansene series consists of deep, well drained 
soils on hillslopes. These soils formed in loess. Slopes 
are 35 to 70 percent. 

Typical pedon of Nansene silt loam, 35 to 70 percent 
slopes, in the NW1/4NE1/4NE1/4 of sec. 11, T. 5 Ν., R. 
35 E. 


А1—0 to 4 inches; very dark grayish brown (10YR 3/2) 
coarse silt loam, brown (10YR 5/3) dry; moderate 
fine and medium subangular blocky structure; soft, 
very friable, slightly sticky and nonplastic; many fine 
roots; many very fine irregular pores; neutral; clear 
wavy boundary. 

A2—4 to 12 inches; very dark grayish brown (10YR 3/2) 
coarse sili loam, brown (10 YR 5/3) dry; moderate 
medium and coarse subangular blocky structure; 
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soft, very friable, slightly sticky and nonplastic; many 
fine roots; many very fine irregular pores; neutral; 
clear wavy boundary. 

А3—12 to 20 inches; very dark grayish brown (10YR 
3/2) coarse silt loam, brown (10YR 5/3) dry; weak 
medium and coarse subangular blocky structure; 
soft, very friable, slightly sticky and nonplastic; 
common fine roots; many very fine tubular pores; 
neutral; clear wavy boundary. 

Bw—20 to 35 inches; dark brown (10YR 3/3) coarse silt 
loam, brown (10YR 5/3) dry; weak coarse prismatic 
structure parting to weak coarse subangular blocky; 
soft, very friable, slightly sticky and nonplastic; 
common fine roots; many very fine tubular pores; 
neutral; gradual wavy boundary. 

C—35 to 60 inches; dark brown (10YR 3/3) coarse silt 
loam, pale brown (10YR 6/3) dry; massive; soft, 
very friable, slightly sticky and nonplastic; few fine 
roots; common very fine tubular pores; mildly 
alkaline. 


The particle-size contro! section is 10 to 17 percent 
clay and less than 15 percent sand that is coarser than 
very fine sand. The mollic epipedon is 30 to 50 inches 
thick. Depth to basalt is 60 inches or more. 

The A horizon has value of 2 or 3 when moist and 4 or 
5 when dry, and it has chroma of 1 or 2 when moist and 
1 to 3 when dry. 

The B horizon has value of 2 or 3 when moist and 4 or 
5 when dry. 

The C horizon has value of 3 to 5 when moist and 4 to 
7 when dry. Below a depth of 43 inches it is weakly 
effervescent in some pedons. 


Oliphant Series 


The Oliphant series consists of deep, well drained soil 
on terraces and terrace scarps. These soils formed in 
loess that has been deposited over lacustrine sediment. 
Slopes are 0 to 25 percent. 

Typical pedon of Oliphant silt loam, 0 to 3 percent 
slopes, in the NW1/4SE1/4SE1/4 of sec. 7, T. 5 N., R. 
36 E. 


Ap1 一 0 to 8 inches; very dark brown (10YR 2/2) silt 
loam, brown (10YR 5/3) dry; strong fine and 
medium granular structure; slightly hard, very friable, 
slightly sticky and slightly plastic; common very fine 
roots; common very fine irregular pores; slightly acid; 
abrupt wavy boundary. 

Ap2—8 to 12 inches; very dark brown (10YR 2/2) silt 
loam, brown (10YR 5/3) dry; strong medium platy 
structure; hard, friable, slightly sticky and slightly 
plastic; common very fine roots; few very fine 
tubular pores; neutral; clear wavy boundary. 

Bw1—12 to 19 inches; very dark grayish brown (10YR 
3/2), silt loam, brown (10YR 5/3) dry; moderate 
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medium prismatic structure parting to moderate 
medium subangular blocky; slightly hard, very friable, 
slightly sticky and slightly plastic; common very fine 
roots; common very fine tubular pores; mildly alkaline; 
gradual wavy boundary. 

Bw2—19 to 30 inches; dark brown (10YR 3/3) silt loam, 
brown (10YR 5/3) dry; moderate medium prismatic 
structure parting to moderate medium subangular 
blocky; slightly hard, very friable, slightly sticky and 
slightly plastic; common very fine roots; common very 
fine tubular pores; moderately alkaline; clear wavy 
boundary. 

ВК1—30 to 36 inches; dark brown (10YR 3/3) silt loam, 
light brownish gray (10YR 6/2) dry; massive; slightly 
hard, friable, slightly sticky and slightly plastic; few 
very fine roots; few very fine tubular pores; 5 
percent pebbles; strongly effervescent; disseminated 
lime and lime segregated in seams and soft masses; 
strongly alkaline; clear wavy boundary. 

Bk2—36 to 56 inches; dark brown (10YR 3/3) silt loam, 
pale brown (10YR 6/3) dry; massive; soft, friable, 
slightly sticky and slightly plastic; few very fine roots; 
few very fine tubular pores; 5 percent pebbles; 
Slightly effervescent; disseminated lime; moderately 
aikaline; abrupt wavy boundary. 

2Ck3—56 to 60 inches; grayish brown (2.5Y 5/2) 
gravelly silt loam, light gray (2.5Y 7/2) dry; massive; 
very hard, very firm, slightly sticky and slightly 
plastic; few very fine tubular pores; 20 percent 
pebbles; violently effervescent; disseminated lime; 
strongly alkaline. 


The particle-size control section is 12 to 17 percent 
clay and is less than 15 percent sand that is coarser 
than very fine sand. Depth to carbonates ranges from 20 
to 43 inches. The mollic epipedon is 12 to 19 inches 
thick. Depth to basalt is 60 inches or more. 

The A horizon has value of 2 or 3 when moist and 4 or 
5 when dry, and it has chroma of 2 or 3 when dry. 

The B horizon has value of 3 or 4 when moist and 5 or 
6 when dry, and it has chroma of 2 or 3 when moist or 
dry. 
The 2Ck horizon has hue of 2.5Y or 10YR, value of 3 
to 6 when moist and 5 to 8 when dry, and chroma of 2 
or 3 when moist or dry. 


Onyx Series 


The Onyx series consists of deep, well drained soil on 
flood plains. It formed in silty alluvium. Slopes are 0 to 3 
percent. 

Typical pedon of Onyx silt loam, 0 to 3 percent slopes, 
in the NW1/4NW1/4NW1/4 of sec. 3, T. 1 N., R. 32 E. 


Api—o to 5 inches; very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10YR 4/2) dry; strong 
medium granular structure; slightly hard, friable, 
slightly sticky and slightly plastic; many fine and very 
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fine roots; many fine irregular pores; neutral; clear 
wavy boundary. 

Ap2—5 to 12 inches; very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10YR 4/2) dry; moderate 
medium and fine subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; many very fine and fine roots; many fine 
irregular pores; neutral; clear wavy boundary. 

Bw1—12 to 20 inches; very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10YR 4/2) dry; moderate 
medium and coarse subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; common very fine roots; many very fine 
tubular pores; neutral; clear wavy boundary. 

Bw2—20 to 30 inches; very dark grayish brown (10YR 
3/2) coarse silt loam, brown (10YR 5/3) dry; weak 
medium and coarse subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; common very fine roots; common very fine 
tubular pores; neutral; clear wavy boundary. 

C—30 to 60 inches; very dark grayish brown (10YR 3/2) 
silt loam, brown (10YR 5/3) dry; massive; slightly 
hard, friable, slightly sticky and slightly plastic; few 
very fine roots; many very fine tubular pores; neutral. 


The particle-size control section is is 10 to 17 percent 
clay and is less than 15 percent sand that is coarser 
than very fine sand. The mollic epipedon is 20 inches to 
more than 40 inches thick. The profile is neutral or mildly 
alkaline. Depth to basalt is 60 inches or more. 

The A horizon has value of 2 or 3 when moist and 4 or 
5 when dry, and it has chroma of 2 or 3 when moist and 
2 to 4 when dry. 

The B horizon has value of 2 or 3 when moist and 4 or 
5 when dry, and it has chroma of 2 or 3 when dry. 

The C horizon has value of 3 or 4 moist, and it has 
chroma of 2 or 3 when moist or dry. 


Palouse Series 


The Palouse series consists of deep, well drained soils 
on hills of the Blue Mountains. These soils formed in 
loess. Slopes are 1 to 40 percent. 

Typical pedon of Palouse silt loam, 20 to 35 percent 
slopes, in the SW1/4NE1/4SW1/4 of sec. 24, T. 4 N., 
R. 35 E. 


А1—0 to 6 inches; black (10YR 2/1) silt loam, dark 
grayish brown (10YR 4/2) dry; moderate medium 
granular structure; slightly hard, friable, slightly sticky 
and slightly plastic; many very fine roots; many fine 
irregular pores; neutral; clear smooth boundary. 

A2—6 to 14 inches; black (10YR 2/1) silt loam, dark 
grayish brown (10YR 4/2) dry; moderate fine and 
medium subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; many very 
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fine roots; many fine irregular pores; neutral; clear 
smooth boundary. 

BA—14 to 27 inches; very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10YR 4/2) dry; moderate 
medium and coarse subangular blocky structure; 
slightly hard, friable slightly sticky and slightly 
plastic; many very fine roots; many fine tubular 
pores; neutral; clear wavy boundary. 

Bw1—27 to 49 inches; very dark grayish brown (10YR 
3/2, crushed) silt loam, brown (10YR 5/3) dry; weak 
coarse subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; few very 
fine roots; many very fine tubular pores; neutral; 
abrupt wavy boundary. 

Bw—49 to 62 inches; dark grayish brown (10YR 4/2) silt 
loam, light yellowish brown (10YR 6/4) dry; weak 
medium subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; few very fine 
roots; many very fine tubular pores; neutral. 


The particle size control section is 20 to 35 percent 
clay and less than 15 percent sand that is coarser than 
very fine sand. The mollic epipedon is 20 to 60 inches 
thick. Depth to the basalt is 60 inches or more. 

The A horizon has chroma of 1 or 2 when moist or 
dry. 
The B horizon has value of 3 or 4 when moist and 5 or 
6 when dry, and it has chroma of 2 to 4 when moist or 
dry. It is heavy silt loam or silty clay loam. 


Pedigo Series 


The Pedigo series consists of deep, somewhat poorly 
drained soils on flood plains. These soils formed in silty 
alluvium. Slopes are 0 to 3 percent. 

Typical pedon of Pedigo silt loam, 0 to 3 percent 
slopes, in the NW1/4NW1/4 of sec. 6, T. З N., R. 29 E. 


Ak1—0 to 4 inches; very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10YR 4/2) dry; weak thin 
platy structure parting to moderate fine subangular 
blocky; slightly hard, friable, slightly sticky and slightly 
plastic; many very fine roots; many very fine irregular 
pores; slightly effervescent; disseminated lime; 
strongly alkaline; abrupt smooth boundary. 

Ak2—4 to 10 inches; very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10YR 4/2) dry; weak 
medium subangular blocky structure parting to weak 
fine granular; slightly hard, friable, slightly sticky and 
slightly plastic; many very fine roots; common very 
fine tubular pores; strongly effervescent; 
disseminated lime; strongly alkaline; clear smooth 
boundary. 

Ak3—10 to 21 inches; very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10YR 4/2) dry; weak 
medium prismatic structure parting to weak fine 
granular; soft, very friable, slightly sticky and slightly 
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plastic; many very fine roots; common very fine pores; 
slightly effervescent; disseminated lime; strongly 
alkaline; clear wavy boundary. 

C1—21 to 28 inches; very dark grayish brown (10YR 
3/2) silt loam, grayish brown (10YR 5/2) dry; 
massive; soft, very friable, slightly sticky and slightly 
plastic; common very fine roots; common very fine 
tubular pores; mildly alkaline; gradual wavy 
boundary. 

C2—28 to 60 inches; very dark grayish brown (10YR 
3/2) silt loam, grayish brown (10YR 5/2) dry; 
massive; soft, very friable, slightly sticky and slightly 
plastic; common very fine roots; common very fine 
tubular pores; neutral. 


The particle-size control section is 10 to 17 percent 
clay and is less than 15 percent sand that is coarser 
than very fine sand. The mollic epipedon is 20 inches to 
more than 40 inches thick. Depth to basalt is 60 inches 
or more. 

The A horizon has value of 2 or 3 when moist and 4 or 
5 when dry, and it has chroma of 1 to 3 when moist or 
dry. It is silt loam or loamy fine sand. 

The C horizon has value of 3 or 4 when moist and 5 
or 6 when dry, and it has chroma of 1 to 3 when moist 
or dry. 


Pilot Rock Series 


The Pilot Rock series consists of moderately deep, 
well drained soils on fan terraces and terrace scarps. 
These soils formed in loess overlying cemented alluvium. 
Slopes are 1 to 40 percent. 

Typical pedon of Pilot Rock silt loam, 1 to 7 percent 
slopes, in the SE1/4NE1/4SW1/4 sec. 3, T. 1 N., R. 32 
E. 


Ap1 一 0 to 4 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; weak fine 
subangular blocky structure parting to weak fine 
granular; slightly hard, very friable, slightly sticky and 
slightly plastic; many very fine and fine roots; many 
very fine irregular pores; neutral; clear wavy 
boundary. 

Ap2—4 to 10 inches; dark brown (10YR 3/3) silt loam, 
brown (10YR 5/3) dry; weak fine and medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine and 
fine roots; many very fine tubular pores; neutral; 
clear wavy boundary. 

Bw—10 to 20 inches; dark brown (10YR 3/3) silt loam, 
brown (10YR 5/3) dry; weak medium prismatic 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; many very fine and fine roots; many 
very fine tubular pores; mildly alkaline; clear wavy 
boundary. 
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Bk—20 to 27 inches; dark brown (10YR 4/3) silt loam, 
pale brown (10YR 6/3) dry; weak fine and medium 
prismatic structure; slightly hard, friable, slightly 
sticky and slightly plastic; many very fine and fine 
roots; many very fine tubular pores; slightly 
effervescent; disseminated lime; moderately alkaline; 
abrupt smooth boundary. 

2Ckqm—27 to 45 inches; very pale brown (10YR 7/3) 
very gravelly duripan, white (10YR 8/2) dry; 
massive; indurated in the upper part with a laminar 
cap and strongly cemented in the lower part; 
extremely hard, extremely firm, nonsticky and 
nonplastic; strongly effervescent; strongly alkaline; 
abrupt wavy boundary. 

2Ck1—45 to 51 inches; pale brown (10YR 6/3) very 
gravelly sandy loam, light gray (10YR 7/2) dry; 
massive; hard, firm, nonsticky and nonplastic; 5 
percent cobbles and 40 percent pebbles; strongly 
effervescent; disseminated lime and lime segregated 
in seams; strongly alkaline; clear wavy boundary. 

2Ck2—51 to 60 inches; very pale brown (10YR 7/3) very 
gravelly sand, white (10YR 8/2) dry; single grain; 
loose, nonsticky and nonplastic; 10 percent cobbles 
and 45 percent pebbles; strongly effervescent; 
disseminated lime and lime segregated in seams; 
strongly alkaline. 


The particle-size control section is 10 to 17 percent 
clay and less than 15 percent sand that is coarser than 
very fine sand. The mollic epipedon is 10 to 19 inches 
thick. The duripan is at a depth of 20 to 40 inches. 

The A horizon has chroma of 2 or 3 when moist or 
dry. 

The Bw horizon has value of 3 or 4 when moist and 4 
or 5 when dry, and it has chroma of 2 or 3 when moist 
or dry. 

The Bk horizon has value of 4 or 5 when moist and 6 
or 7 when dry, and it has chroma of 1 to 4 when moist 
or dry. 

The duripan is indurated in the upper 1 to 5 inches 
and is weakly to strongly cemented below this depth. It 
grades to loose very gravelly or extremely gravelly sand 
many feet thick. 


Potamus Series 


The Potamus series consists of deep, well drained 
soils on terraces. These soils formed in mixed alluvium. 
Slopes are 0 to 2 percent. 

Typical pedon of Potamus gravelly loam, 0 to 2 
percent slopes, in the SW1/4NE1/4SW1/4 of sec. 13, T. 
5 S., R. 31 E. 


А1—0 to 4 inches; black (10YR 2/1) gravelly loam, very 
dark grayish brown (10YR 3/2) dry; moderate fine 
granular structure; slightly hard, very friable, slightly 
sticky and slightly plastic; many fine and medium 
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roots; many fine irregular pores; 15 percent pebbles; 
neutral; clear wavy boundary. 

A2—4 to 15 inches; black (10YR 2/1) gravelly clay loam, 
very dark gray (10YR 3/1) dry; moderate fine and 
medium subangular blocky structure; hard, friable, 
sticky and plastic; many fine and medium roots; 
many fine tubular pores; 15 percent pebbles; 
neutral; clear wavy boundary. 

Bw—15 to 45 inches; dark brown (10YR 3/3) very 
gravelly clay loam, yellowish brown (10YR 5/4) dry; 
weak fine subangular blocky structure; slightly hard, 
friable, sticky and plastic; few fine and medium 
roots; many fine tubular pores; 15 percent cobbles 
and 40 percent pebbles; neutral; gradual wavy 
boundary. 

C—45 to 60 inches; dark brown (10YR 3/3) extremely 
gravelly clay loam, yellowish brown (10YR 5/4) dry; 
massive; slightly hard, friable, sticky and plastic; few 
fine and medium roots; many fine tubular pores; 25 
percent cobbles and 55 percent pebbles; neutral. 


The particle size control section is 28 to 34 percent 
clay and 35 to 65 percent rock fragments. The mollic 
epipedon is 10 to 19 inches thick. Depth to basalt is 60 
inches or more. 

The upper part of the the A horizon has chroma of 1 
or 2 when moist or dry. It is 0 to 10 percent cobbles and 
15 to 25 percent pebbles. 

The lower part of the A horizon, where present, has 
chroma of 1 or 2 when moist or dry. It is gravelly loam or 
gravelly clay loam. It is 0 to 10 percent cobbles and 15 
to 25 percent pebbles. 

The B horizon has value of 3 or 4 when moist and 5 or 
6 when dry, and it has chroma of 3 or 4 when moist or 
dry. It is very gravelly clay loam or extremely gravelly 
clay loam. It is 10 to 30 percent cobbles and 25 to 60 
percent pebbles. 

The C horizon is similar to the above Bw horizon 
except that it is structureless. 


Powder Series 


The Powder series consists of deep, well drained soils 
on flood plains. These soils formed in silty alluvium. 
Slopes are 0 to 3 percent. 

Typical pedon of Powder silt loam, 0 to 3 percent 
slopes, in the SW1/4SW1/4 of sec. 7, T. 3 N., R. 29 E. 


Ak1—0 to 3 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; moderate 
medium granular structure; slightly hard, friable, 
slightly sticky and nonplastic; many fine and very 
fine roots; many very fine irregular pores; strongly 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

Ak2—3 to 15 inches; very dark grayish brown (10YR 
3/2) silt loam, grayish brown (10YR 5/2) dry; 
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moderate fine subangular blocky structure; slightly 
hard, friable, slightly sticky and nonplastic; many fine 
and very fine roots; many very fine pores; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

BAk—15 to 18 inches; very dark grayish brown (10YR 
3/2) silt loam, dark grayish brown (10YR 4/2) dry; 
moderate fine subangular blocky structure; slightly 
hard, friable, slightly sticky and nonplastic; common 
very fine roots; common very fine tubular pores; 
strongly effervescent; moderately alkaline; clear 
wavy boundary. 

Bw1—18 to 23 inches; very dark grayish brown (10YR 
3/2) silt loam, grayish brown (10YR 5/2) dry; 
moderate fine subangular blocky structure; slightly 
hard, friable, slightly sticky and nonplastic; common 
very fine roots; common very fine tubular pores; 
moderately alkaline; abrupt wavy boundary. 

Bw2—23 to 27 inches; very dark grayish brown (10YR 
3/2) silt loam, dark grayish brown (10YR 4/2) dry; 
moderate fine subangular blocky structure; slightly 
hard, friable, slightly sticky and nonplastic; common 
very fine roots; common very fine tubular pores; 
moderately alkaline; clear wavy boundary. 

C1—27 to 41 inches; very dark grayish brown (10YR 
3/2) silt loam, brown (10YR 5/3) dry; massive; 
slightly hard, friable, slightly sticky and nonplastic; 
common very fine roots; common very fine tubular 
pores; moderately alkaline; clear wavy boundary. 

C2—41 to 57 inches; very dark grayish brown (10YR 
3/2) silt loam, brown (10YR 5/3) dry; common fine 
distinct dark yellowish brown (10YR 4/4) mottles; 
massive; slightly hard, friable, few very fine tubular 
pores; slightly sticky and nonplastic; moderately 
alkaline; clear wavy boundary. 

2C3—57 to 60 inches; pebbles. 


The particle-size control section is 10 to 17 percent 
clay and less than 15 percent sand that is coarser than 
very fine sand. The mollic epipedon is 20 to 32 inches 
thick. The solum is mildly alkaline or moderately alkaline 
and is calcareous. Depth to the basalt is 60 inches or 
more. 

The Ak horizon has chroma of 2 or 3 when dry. It is 
dominantly silt loam, but in some areas it is fine sandy 
loam or very fine sandy loam. 

The Bw horizon has value of 4 or 5 when dry, and it 
has chroma of 2 or 3 when moist or dry. 

The C horizon has value of 3 or 4 moist and 5 or 6 
when dry, and it has chroma of 2 or 3 when moist or dry. 
The lower part of the C horizon has pebbles at a depth 
of 50 to 60 inches. 


Prosser Series 


The Prosser series consists of moderately deep, well 
drained soils on terrace scarps. These soils formed in 
loess. Slopes are 12 to 40 percent. 
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Typical pedon of Prosser silt loam, 12 to 20 percent 
slopes, in the SE1/4NW1/4 of sec. 14, Τ. 2 Ν., R. 29 Ε. 


A1—0 to 2 inches; very dark grayish brown (10YR 3/2) 
silt loam, brown (10YR 5/3) dry; weak fine granular 
structure; slightly hard, very friable, slightly sticky 
and slightly plastic; many very fine and fine roots; 
many fine irregular pores; 5 percent pebbles; 
neutral; clear smooth boundary. 

A2—2 to 7 inches; very dark grayish brown (10YR 3/2) 
silt loam, brown (10YR 5/3) dry; moderate medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; many fine tubular pores; 5 percent pebbles; 
neutral; clear wavy boundary. 

Bw1—7 to 15 inches; dark brown (10YR 4/3) silt loam, 
pale brown (10YR 6/3) dry; weak medium and 
coarse subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; many very 
fine roots; many fine tubular pores; 5 percent 
pebbles; neutral; clear wavy boundary. 

Bw2—15 to 21 inches; dark brown (10YR 4/3) silt loam, 
pale brown (10YR 6/3) dry; weak medium and 
coarse subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; many very 
fine roots; many very fine tubular pores; 10 percent 
pebbles 2 to 5 millimeters in diameter; mildly 
alkaline; abrupt wavy boundary. 

2R—21 inches; basalt. 


The particle-size control section is 5 to 12 percent clay 
and 15 percent or more sand that is fine or coarser. 
Depth to bedrock ranges from 20 to 40 inches. 

The A horizon has value of 3 or 4 moist, and it has 
chroma of 2 or 3 when moist or dry. 

The B horizon has value of 5 or 6 when dry. 


Quincy Series 


The Quincy series consists of deep, excessively 
drained soils on strath terraces of the Columbia River. 
These soils formed in eolian sand and gravelly alluvium. 
Slopes are 0 to 25 percent. 

Typical pedon of a Quincy loamy fine sand in an area 
of Quincy-Rock outcrop complex, 1 to 20 percent slopes, 
in the NW1/4NE1/4SE1/4 of sec. 14, T. 5 Ν., R. 29 E. 


A—0 to 4 inches; very dark grayish brown (10YR 3/2) 
loamy fine sand, grayish brown (10YR 5/2) dry; 
weak thick platy structure; soft, very friable, 
nonsticky and nonplastic; many very fine roots; 
many very fine irregular pores; 5 percent fine 
pebbles; mildly alkaline; clear wavy boundary. 

C1—4 to 27 inches; very dark grayish brown (10YR 3/2) 
loamy fine sand, grayish brown (10YR 5/2) dry; 
massive; soft, very friable, nonsticky and nonplastic; 
few very fine roots; many very fine irregular pores; 5 
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percent fine pebbles; mildly alkaline; clear smooth 
boundary. 

Ck1—27 to 39 inches; dark gray (10YR 4/1) fine sand, 
gray (10YR 6/1) dry; massive; soft, very friable, 
nonsticky and nonplastic; few very fine roots; many 
very fine irregular pores; 10 percent fine pebbles; 
slightly effervescent; disseminated lime; moderately 
alkaline; abrupt smooth boundary. 

Ck2—39 to 60 inches; dark grayish brown (2.5Y 4/2) 
fine sand, light brownish gray (2.5Y 6/2) dry; 
massive; soft, very friable, nonsticky and nonplastic; 
few very fine roots; many very fine irregular pores; 5 
percent fine pebbles; strongly effervescent; 
disseminated lime; moderately alkaline. 


The particle-size control section ranges from sand to 
loamy fine sand and has less than 5 percent clay. Less 
than 75 percent of the sand is very coarse, coarse, and 
medium. Depth to basalt is 60 inches or more. 

The A horizon has a value of 3 or 4 when moist and 4 
to 6 when dry, and it has chroma of 1 to 3 when moist or 
dry. It is loamy fine sand or fine sand. 

The C horizon has hue of 10YR or 2.5Y, value of 3 or 
4 when moist and 4 to 6 when dry, and it has chroma of 
1 to 3 when moist or dry. It is a loamy fine sand, fine 
sand, or sand. In some pedons very gravelly loamy fine 
sand, fine sand, or sand is below a depth of 40 inches in 
some pedons. 


Quinton Series 


The Quinton series consists of moderately deep, 
excessively drained soils on strath terraces of the 
Columbia River. These soils formed in eolian sand. 
Slopes are 0 to 5 percent. 

Typical pedon of a Quinton loamy fine sand in an area 
of Winchester-Quinton complex, 0 to 5 percent slopes, in 
the SE1/4NW1/4NW1/4 οἱ sec. 19, T. 5 Ν., R. 30 E. 


Α---0 to 6 inches; very dark grayish brown (10YR 3/2) 
loamy fine sand, dark grayish brown (10YR 4/2) dry; 
weak medium platy structure; soft, very friable, 
nonsticky and nonplastic; common very fine roots; 
few very fine irregular pores; 5 percent pebbles; 
neutral; clear wavy boundary. 

С1—6 to 18 inches; very dark grayish brown (10YR 3/2) 
loamy fine sand, brown (10YR 4/3) dry; single grain; 
loose, nonsticky and nonplastic; few very fine roots; 
few very fine irregular pores; 5 percent pebbles; 
neutral; gradual wavy boundary. 

C2—18 to 29 inches; very dark grayish brown (10YR 
3/2) loamy fine sand, grayish brown (10YR 5/2) dry; 
single grain; loose, nonsticky and nonplastic; few 
very fine roots; few very fine irregular pores; 5 
percent pebbles; mildly alkaline; clear wavy 
boundary. 

C3—29 to 35 inches; very dark grayish brown (10YR 
3/2) gravelly loamy fine sand, grayish brown (10YR 
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5/2) dry; single grain; loose, nonsticky and 
nonplastic; few very fine roots; few very fine irregular 
pores; 5 percent cobbles and 20 percent pebbles; 
mildly alkaline; abrupt wavy boundary. 

2R—35 inches; basalt. 


The particle-size control section is fine sand or loamy 
fine sand. The content of rock fragments in the lower 
part ranges from 0 to 30 percent. It is less than 75 
percent medium, coarse, and very coarse sand and less 
than 5 percent clay. Depth to basalt is 20 to 40 inches. 

The profile has hue of 10YR or 2.5Y. It has value of 3 
to 5 when moist and 4 to 7 when dry, and it has chroma 
of 2 or 3 when moist or dry. 


Ritzville Series 


The Ritzville series consists of deep, well drained soils 
on hills. These soils formed in loess. Slopes are 0 to 50 
percent. 

Typical pedon of Ritzville silt loam, 7 to 12 percent 
slopes, in the NE1/4SW1/4 of sec. 26, T. 5 N., R. 31 E. 


Ap 一 0 to 8 inches; very dark grayish brown (10YR 3/2) 
silt loam, brown (10YR 5/3) dry; strong fine 
subangular blocky structure; hard, friable, slightly 
sticky and slightly plastic; common fine and medium 
roots; many fine irregular pores; neutral; clear 
smooth boundary. 

AB—8 to 22 inches; very dark grayish brown (10YR 3/2) 
silt loam, brown (10YR 5/3) dry; moderate medium 
prismatic structure parting to angular blocky; slightly 
hard, friable, slightly sticky and slightly plastic; few 
fine roots; many fine tubular pores; mildly alkaline; 
clear wavy boundary. 

Bw—22 to 30 inches; dark brown (10YR 3/3) silt loam, 
pale brown (10YR 6/3) dry; moderate fine and 
medium prismatic structure parting to angular blocky; 
slightly hard, friable, slightly sticky and slightly plastic; 
few fine roots; common fine tubular pores; mildly 
alkaline; clear wavy boundary. 

Bk—30 to 60 inches; dark brown (10YR 4/3) silt loam, 
pale brown (10YR 6/3) dry; strong medium prismatic 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; few fine roots; common fine tubular 
pores; violently effervescent; disseminated lime and 
segregated in seams and filaments; moderately 
alkaline. 


The particle-size control section is 5 to 10 percent clay 
and less than 15 percent sand that is coarser than very 
fine sand. There is soft powdery lime at a depth of 20 to 
40 inches. The mollic epipedon is 10 to 15 inches thick. 
Depth to basalt is 60 inches or more. 

The Ap horizon has value of 4 or 5 when dry, and it 
has chroma of 2 or 3 when moist or dry. It is a silt loam 
or very fine sandy loam. 
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The Bw horizon has value of 3 or 4 when moist and 4 
to 6 when dry. 

The Bk horizon has value of 4 or 5 when moist and 5 
to 7 when dry. 


Rockly Series 


The Rockly series consists of very shallow, well 
drained soils on ridges in the foothills of the Blue 
Mountains. These soils formed in loess and residuum. 
Siopes are 2 to 20 percent. 

Typical pedon of Rockly very cobbly loam in an area 
of Waha-Rockly complex, 2 to 20 percent slopes, in the 
SW1/4NE1/4SW1/4 of sec. 36, T. 2 N., R. 34 E. 


А —0 to 2 inches; dark reddish brown (5YR 3/3) very 
cobbly loam, brown (7.5YR 4/3) dry; weak fine 
subangular blocky structure parting to weak fine 
granular; slightly hard, friable, slightly sticky and 
slightly plastic; many very fine and fine roots; very fine 
irregular pores; 35 percent cobbles and 20 percent 
pebbles; neutral; clear wavy boundary. 
boundary. 

Bw—2 to 6 inches; dark reddish brown (5YR 3/3) very 
cobbly loam, brown (7.5YR 4/4) dry; weak fine 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine and 
fine roots; many very fine tubular pores; 40 percent 
cobbles and 20 percent pebbles; neutral; abrupt 
wavy boundary. 

2R—6 inches; basalt. 


The particle-size control section is 20 to 30 percent 
clay and 35 to 75 percent rock fragments. The thickness 
of the mollic epipedon and solum and the depth to 
basalt range from 5 to 12 inches. 

The A horizon has hue of 10YR to 5YR, value of 2 or 
3 when moist and 4 or 5 when dry, and has chroma of 2 
or 3 when moist or dry. 

The B horizon has hue of 10YR to 5YR, value of 3 or 
4 when moist and 4 or 5 when dry, and chroma of 3 or 4 
when moist or dry. 


Sagehill Series 


The Sagehill series consists of deep, well drained soils 
on terraces of the Columbia River. These soils formed in 
eolian sand deposited over lacustrine sediment. Slopes 
are 2 to 12 percent. 

Typical pedon of Sagehill fine sandy loam, 2 to 5 
percent slopes, in the NW1/4NW1/4NE1/4 of sec. 13, 
T. 4 N., R. 29 E. 


Ap 一 0 to 8 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, pale brown (10YR 6/3) dry; weak 
medium subangular blocky structure; loose, very 
friable, nonsticky and nonplastic; many very fine 
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roots; many very fine irregular pores; mildly alkaline; 
gradual smooth boundary. 

Bw—8 to 20 inches; dark brown (10 YR 3/3) fine sandy 
loam, pale brown (10YR 6/3) dry; weak fine 
subangular blocky structure; loose, very friable, 
nonsticky and nonplastic; common very fine roots; 
many very fine irregular pores; mildly alkaline; clear 
smooth boundary. 

BCk1—20 to 27 inches; brown (2.5YR 4/3) very fine 
sandy loam, light brownish gray (10YR 6/3) dry; 
massive; soft, very friable, nonsticky and nonplastic; 
common very fine roots; many very fine irregular 
pores; slightly effervescent; disseminated lime; 
mildly alkaline; gradual wavy boundary. 

2Ck2—27 to 35 inches; brown (2.5YR 4/3) silt loam, 
light brownish gray (10YR 6/3) dry; weak medium 
platy structure; slightly hard, firm, slightly sticky and 
nonplastic; common very fine roots; many very fine 
irregular pores; strongly effervescent; disseminated 
lime and lime segregated in seams and filaments; 
strongly alkaline; clear wavy boundary. 

2Ck3—35 to 65 inches; brown (2.5Y 4/3) silt loam, light 
brownish gray (10YR 6/3) dry; weak medium platy 
structure; hard, firm, slightly sticky and nonplastic; 
few very fine roots; many very fine irregular pores; 
strongly effervescent; disseminated lime; strongly 
alkaline. 


The particle-size control section is 2 to 8 percent clay 
and 15 percent or more sand that is coarser than very 
fine sand. The calcic horizon is at a depth of 15 to 30 
inches. Basalt or a hardpan is generally at a depth of GO 
inches or more. 

The A and B horizons are fine sandy loam to very fine 
sandy loam. They have value of 5 or 6 when dry and 
chroma of 2 or 3 when moist or dry. 

The 2C horizon is silt loam to very fine sandy loam. It 
has hue of 2.5Y or 10YR, value of 4 or 5 when moist 
and 6 or 7 when dry, and chroma of 2 or 3 when moist 
or dry. 


Shano Series 


The Shano series consists of deep, well drained soil 
on terraces and terrace scarps. These soils formed in 
loess deposited over lacustrine sediment. Slopes are 2 
to 40 percent. 

Typical pedon of Shano silt loam, 2 to 7 percent 
slopes, in the NW1/4SW1/4NW1/4 of sec. 17, T. 3 N., 
R. 30 E. 


A—0 to 2 inches; very dark grayish brown (10YR 3/2) 
coarse silt loam, grayish brown (10YR 5/2) dry; 
weak very thin platy structure; soft, very friable, 
slightly sticky and nonplastic; many very fine roots; 
many fine irregular pores; mildly alkaline; abrupt 
wavy boundary. 
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Bw1—2 to 6 inches; dark brown (10YR 3/3) coarse silt 
loam, pale brown (10YR 6/3) dry; weak medium 
subangular biocky structure; slightly hard, very 
friable, slightly sticky and nonplastic; many very fine 
roots; many fine tubular pores; mildly alkaline; clear 
wavy boundary. 

Bw2—6 to 18 inches; dark brown (10YR 3/3) coarse silt 
loam, pale brown (10YR 6/3) dry; weak medium 
subangular blocky structure; slightly hard, very 
friable, slightly sticky and nonplastic; common very 
fine roots; many fine tubular pores; mildly alkaline; 
clear wavy boundary. 

BCk1—18 to 43 inches; grayish brown (10YR 5/2) 
coarse silt loam, light gray (10YR 7/2) dry; massive; 
slightly hard, very friable, slightly sticky and 
nonplastic; common very fine roots; common fine 
tubular pores; violently effervescent; disseminated 
lime and segregated in seams and filaments; 
strongly alkaline; clear smooth boundary. 

BCk2—43 to 65 inches; dark brown (10YR 4/3) coarse 
silt loam, pale brown (10 YR 6/3) dry; massive; soft, 
very friable, slightly sticky and nonplastic; common 
very fine roots; common fine tubular pores; strongly 
effervescent; disseminated lime and lime segregated 
in seams and filaments; strongly alkaline. 


The particle-size control section is 5 to 10 percent clay 
and less than 15 percent sand that is coarser than very 
fine sand. The solum is 12 to 26 inches thick. Depth to 
basalt or a hardpan is 40 to 60 inches or more. 

The A horizon has value of 3 to 5 when moist and 5 or 
6 when dry, and it has chroma of 2 or 3 when moist or 
dry. It is a silt loam or very fine sandy loam. It is neutral 
to moderately alkaline. 

The Bw horizon has value of 3 or 4 when moist and 5 
or 6 when dry, and it has chroma of 2 or 3 when moist 
or dry. 

The ΒΟΚ horizon has value of 4 or 5 when moist and 5 
to 7 when dry, and it has chroma of 2 or 3 when moist 
or dry. 


Silvies Series 


The Silvies series consists of deep, poorly drained 
soils in basins. These soils formed in old alluvium and 
lacustrine sediment. Slopes are 0 to 3 percent. 

Typical pedon of a Silvies silt loam in an area of 
Silvies-Winom complex, 0 to 3 percent slopes, in the 
SW1/4NE1/4 of sec. 9, Т. 4 S., R. 31 E. 


А1—0 to 6 inches; black (N 2/0) silt loam, very dark gray 
(10YR 3/1) dry; strong fine and medium granular 
structure; soft, friable, slightly sticky and nonplastic; 
many very fine roots; many very fine irregular pores; 
Slightly acid; clear smooth boundary. 

A2 一 6 to 15 inches; black (N 2/0) silt loam, very dark 
gray (10YR 3/1) dry; strong medium subangular 
blocky structure; slightly hard, friable, slightly sticky 
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and slightly plastic; common very fine roots; 
common very fine tubular pores; neutral; gradual 
wavy boundary. 

АЗ—15 to 25 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; moderate medium 
subangular blocky structure; hard, friable, sticky and 
plastic; common very fine roots; common very fine 
tubular pores; neutral; gradual wavy boundary. 

AC—25 to 35 inches; dark grayish brown (2.5Y 4/2) silty 
clay loam, light brownish gray (10YR 6/2) dry; 
common medium prominent strong brown (7.5YR 
5/6) mottles; moderate medium subangular blocky 
structure; hard, friable, sticky and plastic; few very 
fine roots; few very fine tubular pores; neutral; 
gradual wavy boundary. 

C—35 to 60 inches; dark grayish brown (2.5Y 4/2) clay, 
light brownish gray (10YR 6/2) dry; many medium 
prominent strong brown (7.5YR 5/6) mottles; 
massive; very hard, firm, very sticky and very plastic; 
few very fine roots; few very fine tubular pores; 
neutral. 


The particle-size control section is 35 to 60 percent 
clay. The soil has an aquic moisture regime. Depth to 
basalt is 60 inches or more. 

The A horizon has hue of 10YR or is neutral, has 
value of 1 or 2 when moist, and has chroma of 0 or 1 
when moist or dry. 

The AC horizon has hue of 10YR or 2.5Y or is neutral, 
has value of 1 to 4 when moist and 3 to 6 when dry, and 
has chroma of 0 to 2 when moist and 1 or 2 when dry. 

The C horizon has hue of 10YR or 2.5Y, value of 1 to 
4 when moist and 3 to 6 when dry, and chroma of 0 to 2 
when moist and 1 or 2 when dry. 


Stanfield Series 


The Stanfield series consists of moderately deep, 
moderately well drained soils on terraces. These soils 
formed in silty alluvium. Slopes are 0 to 3 percent. 

Typical pedon of Stanfield silt loam, 0 to 3 percent 
slopes, in the NW1/4SW1/4SW1/4 of sec. 17, T. З N., 
R. 28 E. 


Ap 一 0 to 6 inches; dark grayish brown (10YR 4/2) 
coarse silt loam, light brownish gray (10ΥΗ 6/2) dry; 
weak medium granular structure; slightly hard, very 
friable, nonsticky and slightly plastic; common very 
fine roots; many very fine irregular pores; slightly 
effervescent; disseminated lime; moderately alkaline; 
abrupt smooth boundary. 

Akn—6 to 13 inches; brown (10YR 4/3) coarse silt loam, 
light brownish gray (10YR 6/2) dry; massive; slightly 
hard, very friable, nonsticky and slightly plastic; 
common very fine roots; many very fine pores; 
strongly effervescent; disseminated lime; strongly 
alkaline; gradual irregular boundary. 
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ACkn—13 to 22 inches; brown (10YR 4/3) coarse silt 
loam, pale brown (10YR 6/3) dry; massive; slightly 
hard, very friable, nonsticky and slightly plastic; few 
very fine roots; many very fine and few fine pores; 
few grayish brown to very dark grayish brown (when 
moist) calcareous firm nodules 1/4 to 1 inch in 
diameter; strongly effervescent; disseminated lime; 
very strongly alkaline; abrupt wavy boundary. 

2Ckqm—22 to 41 inches; brown (10YR 4/3) and pale 
brown (10YR 6/3) dry; massive; strongly cemented 
hardpan with indurated silica coatings on surface 
and in some pores; few very fine roots; many very 
fine pores; strongly effervescent; disseminated lime; 
clear wavy boundary. 

2Ck—41 to 58 inches; brown (10YR 4/3) coarse silt 
loam, light brownish gray (10YR 6/2) dry; massive; 
slightly hard, very friable, nonsticky and slightly 
plastic; few very fine roots; many very fine and few 
fine pores; strongly effervescent; disseminated lime; 
moderately alkaline; abrupt smooth boundary. 

2Ckqm—58 to 70 inches; dark grayish brown (10YR 
4/2), light brownish gray (10YR 6/2) dry; massive; 
strongly cemented with silica coatings on surface 
and in some pores; many very fine and few fine 
pores; strongly effervescent with mycelial lime; clear 
smooth boundary. 

3C—70 to 86 inches; very dark grayish brown (10YR 
3/2) silt loam, light brownish gray (10YR 6/2) dry; 
few fine reddish brown mottles; massive; slightly 
hard, very friable, slightly sticky and slightly plastic; 
many very fine and common fine pores; mildly 
alkaline. 


The particle-size control section is very fine sandy 
loam, silt loam, or loam. It is less than 18 percent clay 
and less than 15 percent sand that is coarser than very 
fine sand. Depth to basalt is 60 inches or more. The 
duripan is at a depth of 20 to 40 inches. The duripan 
commonly is 7 to 20 inches thick, but it ranges from 4 to 
30 inches in thickness. In some pedons there is a series 
of pans. 

The Ap, Akn, and ACkn horizons have value of 3 or 4 
when moist and 5 to 7 when dry, and they have chroma 
of 2 or 3 when moist or dry. 

The 2C horizon has hue of 10YR or 2.5YR, value of 3 
or 4 when moist and 6 or 7 when dry, and chroma of 2 
or 3 when moist or dry. 


Starbuck Series 


The Starbuck series consists of shallow, well drained 
soils on strath terraces of the Columbia River. These 
soils formed in loess and eolian sand. Slopes are 0 to 20 
percent. 

Typical pedon of Starbuck very fine sandy loam, 2 to 
20 percent slopes, in the SE1/4SW1/4SW1/4 of sec. 9, 
Τ. 5 Ν., Π. 30 Ε. 
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A1—0 to 3 inches; very dark grayish brown (10YR 3/2) 
very fine sandy loam, brown (10YR 5/3) dry; weak 
medium platy structure parting to weak very fine 
granular; soft, very friable, slightly sticky and 
nonplastic; many very fine roots; many very fine 
pores; neutral; abrupt smooth boundary. 

A2—3 to 10 inches; very dark grayish brown (10YR 3/2) 
very fine sandy loam, brown (10YR 5/3) dry; weak 
medium subangular blocky structure; soft, very 
friable, slightly sticky and nonplastic; few fine and 
very fine roots; common very fine tubular pores; 
neutral; clear smooth boundary. 

Bw—10 to 18 inches; dark brown (10YR 3/3) fine sandy 
loam, brown (10YR 5/3) dry; massive; soft, very 
friable, nonsticky and nonplastic; few fine and very 
fine roots; common very fine tubular pores; 5 
percent pebbles; neutral; abrupt wavy boundary. 

2R—18 inches; basait. 


The particle-size control section is 5 to 15 percent clay 
and more than 15 percent sand that is coarser than very 
fine sand. It is 5 to 35 percent rock fragments. Basalt is 
at a depth of 12 to 20 inches. 

The A horizon has value of 3 or 4 when moist and 5 or 
6 when dry, and it has chroma of 2 to 4 when moist or 
dry. 

The B horizon has value of 3 or 4 when moist and 5 or 
6 when dry, and it has chroma of 3 or 4 when moist or 


dry. 


Taunton Series 


The Taunton series consists of moderately deep, weil 
drained soils on strath terraces of the Columbia River. 
These soils formed in eolian sand over cemented 
alluvium. Slopes are 1 to 7 percent. 

Typical pedon of Taunton fine sandy loam, 1 to 7 
percent slopes, in the SE1/4SE1/4SW1/4 of sec. 19, T. 
4 N., R. 29 E. 


Ap 一 0 to 6 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, grayish brown (10YR 5/2) dry; 
weak very thin platy structure parting to weak very 
fine granular; soft, very friable, slightly sticky and 
nonplastic; many very fine roots; many very fine 
pores; neutral; clear wavy boundary. 

Bw—6 to 11 inches; dark brown (10YR 3/3) fine sandy 
loam, brown (10YR 5/3) dry; weak medium 
subangular blocky structure; soft, very friable, slightly 
sticky and nonplastic; common very fine roots; 
common very fine tubular pores; neutral; gradual 
wavy boundary. 

C—11 to 26 inches; dark brown (10YR 3/3) fine sandy 
loam, light brownish gray (10YR 6/2) dry; massive; 
slightly hard, very friable, slightly sticky and 
nonplastic; common very fine roots; common very 
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fine tubular pores; mildly alkaline; abrupt wavy 
boundary. 

2Ckqm1—26 to 29 inches; olive brown (2.5Y 4/4) very 
gravelly duripan, white (N 8/0) and light brownish 
gray (2.5Y 6/2) dry; massive; indurated; white 
opaline cap 2 millimeters thick at a depth of 29 
inches; many opaline coatings on plates and vertical 
fractures; strongly effervescent; abrupt smooth 
boundary. 

2Ckqm2—29 to 67 inches; olive brown (2.5Y 4/4) 
duripan, white (N 8/0) and pale brown (10YR 6/3) 
dry; platy; indurated; moderately effervescent to a 
depth of 40 inches; thick opaline coatings on plates 
and vertical fractures. 


The particle-size control section is 5 to 12 percent clay 
and 15 percent or more sand that is coarser than very 
fine sand. The solum is 10 to 20 inches thick. The 
duripan is at a depth of 20 to 40 inches. 

The A horizon has value of 3 or 4 when moist and 5 or 
6 when dry, and it has chroma of 2 or 3 when moist or 
dry. 
The B horizon has value of 3 to 6 when moist and 5 to 
7 when dry, and it has chroma of 2 or 3 when moist or 
dry. 
The C horizon has the same color range as the Bw 
horizon. It is gravelly in many pedons. 


Thatuna Series 


The Thatuna series consists of deep, moderately well 
drained soils on plateaus of the Blue Mountains. These 
soils formed in loess mixed with small amounts of ash. 
Slopes are 1 to 20 percent. 

Typical pedon of Thatuna silt loam, 1 to 7 percent 
slopes, in the SW1/4SE1/4SE1/4 of sec. 14, T. Ν., R. 
35 E. 


Ap 一 0 to 9 inches; very dark brown (10YR 2/2) silt loam, 
dark grayish brown (10YR 4/2) dry; strong medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; few very fine and 
fine roots; common very fine tubular pores; slightly 
acid; clear smooth boundary. 

A—9 to 18 inches; very dark brown (10YR 2/2) silt loam, 
dark grayish brown (10YR 4/2) dry; moderate 
medium and coarse subangular blocky structure; 
slightly hard, friable, sticky and plastic; few very fine 
and fine roots; common very fine tubular pores; 
neutral; abrupt wavy boundary. 

E—18 to 30 inches; brown (10YR 5/3) silt loam, very 
pale brown (10YR 7/3) dry; weak medium and 
coarse subangular blocky structure; slightly hard, 
friable, sticky and plastic; few very fine and fine 
roots; common very fine tubular pores; few faint 
mottles; neutral; abrupt smooth boundary. 

2Btb1—30 to 37 inches; brown (10YR 4/3) silty clay 
loam, pale brown (10YR 4/3) silty clay loam, pale 
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brown (10YR 6/3) dry; strong fine and medium 
angular blocky structure; hard, firm, sticky and 
plastic; few very fine and fine roots; few very fine 
tubular pores; few faint mottles; common thin clay 
films on ped faces and in pores; neutral; clear 
smooth boundary. 

2Btb2—37 to 60 inches; dark yellowish brown (10YR 
4/4) silty clay loam, light yellowish brown (10YR 
6/4) dry; strong fine and medium angular blocky 
structure; hard, firm, sticky and plastic; few very fine 
roots; few very fine tubular pores; common thin clay 
films on ped faces and in pores; 5 percent pebbles; 
neutral. 


The mollic epipedon is 24 to 36 inches thick. Depth to 
the 2Btb horizon is 29 to 40 inches. Depth to basalt is 
60 inches or more. 

The E horizon has value of 3 to 5 when moist and 5 to 
7 when dry, and it has chroma of 3 or 4 when moist or 
dry. 

The 2Btb horizon has hue of 7.5 YR or 10YR, value of 
5 or 6 when dry, and chroma of 3 or 4 when moist or 
dry. 


Tolo Series 


The Tolo series consists of deep, well drained soils on 
plateaus of the Blue Mountains. These soils formed in 
volcanic ash over a buried soil. Slopes are 3 to 35 
percent. 

Typical pedon of Tolo silt loam, 3 to 15 percent 
slopes, in the NE1/4NW1/4NW1/4 of sec. 32, T. 4 N., 
R. 37 E. 


O—1 inch to 0; loose layer of pine and fir needles. 

Α---0 to 4 inches; very dark grayish brown (1ΟΥΗ 3/2) 
silt loam, brown (10YR 5/3) dry; moderate fine and 
medium subangular blocky structure; soft, very 
friable, nonsticky and nonplastic; many very fine, 
fine, medium, and coarse roots; many fine irregular 
pores; neutral; clear wavy boundary. 

Bw—4 to 22 inches; yellowish brown (10YR 5/4) silt 
loam, very pale brown (10YR 7/4) dry; weak fine 
and medium subangular blocky structure; soft, very 
friable, nonsticky and nonplastic; many very fine, 
fine, medium, and coarse roots; common very fine 
irregular pores; neutral; abrupt wavy boundary. 

2AB—22 to 36 inches; brown (10YR 4/3) silt loam, light 
yellowish brown (10YR 6/4) dry; weak medium and 
coarse prismatic structure parting to weak fine and 
medium subangular blocky; slightly hard, friable, 
slightly sticky and slightly plastic; common medium 
and fine roots; many very fine tubular pores; neutral; 
gradual wavy boundary. 

2Bwb—36 to 46 inches; dark yellowish brown (10YR 
4/4) silt loam, light yellowish brown (10YR 6/4) dry; 
weak medium and coarse prismatic 
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structure parting to weak fine and medium 
subangular blocky; hard, friable, slightly sticky and 
slightly plastic; few medium and fine roots; many 
very fine tubular pores; neutral; clear wavy 
boundary. 

2Btb—46 to 60 inches; dark yellowish brown (10YR 4/4) 
silt loam, light yellowish brown (10YR 6/4) dry; 
moderate medium subangular blocky structure; hard, 
friable, slightly sticky and slightly plastic; many very 
fine tubular pores; few thin clay films on faces of 
peds; neutral. 


The ash mantle ranges from 20 to 40 inches in 
thickness. It has moist bulk density of less than 0.85 
gram per cubic centimeter. Depth to basalt is 40 to 60 
inches or more. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3 when moist and 4 or 5 when dry, and chroma of 1 
to 3 when moist or dry. 

The Bw horizon has hue of 10YR or 7.5YR, value of 3 
to 5 when moist and 6 or 7 when dry, and chroma of 2 
to 4 when moist or dry. 

The 2Bb horizon has hue of 10YR or 7.5YR, value of 3 
or 4 when moist and 5 or 6 when dry, and chroma of 2 
to 4 when moist or dry. It is silt loam or silty clay loam, 
averages 18 to 34 percent clay, and has 0 to 35 percent 
coarse fragments. 


Tolo Variant 


The Tolo Variant consists of deep, poorly drained soils 
in concave areas. These soils formed in volcanic ash 
and alluvium. Slopes are 0 to 3 percent. 

Typical pedon of Tolo Variant silt loam, 0 to 3 percent 
slopes, in the NE1/4NE1/4NE1/4 of sec. 12, T. 5 Ν., R. 
37 E. 


А1—0 to 6 inches; black (N 2/0) silt loam, dark gray 
(10YR 4/1) dry; strong fine granular structure; 
slightly hard, very friable, slightly sticky and slightly 
plastic; many very fine roots; many very fine irregular 
pores; medium acid; clear smooth boundary. 

A2—6 to 14 inches; black (N 2/0) silt loam, dark gray 
(10YR 4/1) dry; moderate medium subangular 
blocky structure; slightly hard, friable, slightly sticky 
and slightly plastic; common very fine roots; 
common very fine tubular pores; slightly acid; abrupt 
smooth boundary. 

Bw—14 to 26 inches; grayish brown (10YR 5/2) silt 
loam, white (10YR 8/2) dry; common fine prominent 
yellowish brown (10YR 5/6) mottles; moderate 
medium subangular blocky structure; slightly hard, 
friable, nonsticky and nonplastic; few very fine roots; 
few very fine tubular pores; neutral; gradual wavy 
boundary. 

BC—26 to 60 inches; dark grayish brown (2.5Y 4/2) silt 
loam, light gray (10YR 7/2) dry; common fine 
prominent dark yellowish brown (10YR 4/6) mottles; 


217 


weak medium subangular blocky structure; slightly 
hard, friable, slightly sticky and slightly plastic; few 
very fine roots; few very fine tubular pores; slightly 
acid. 


Depth to basalt is 60 inches or more. 

The A horizon has hue of 10YR or is neutral, and 
chroma of 0 or 1 when moist or dry. 

The B horizon has hue of 10YR, 2.5Y, or 5Y, value of 
4 to 6 when moist and 6 to 8 when dry, and chroma of 1 
or 2 when moist or dry. 


Tutuilla Series 


The Tutuilla series consists of deep, well drained soils 
on hills of the Blue Mountains. These soils formed in 
loess over metasedimentary material. Slopes or 1 to 35 
percent. 

Typical pedon of Tutuilla silty clay loam, 1 to 15 
percent slopes, in the SE1/4SW1/4 of sec. 27, T. 3 S., 
R. 30 E. 


A1 一 0 to 5 inches; black (10YR 2/1) silty clay loam, dark 
grayish brown (10YR 4/2) dry; moderate fine 
granular structure; hard, friable, sticky and plastic; 
many fine and very fine roots; many very fine 
irregular pores; 5 percent pebbles; neutral; clear 
wavy boundary. 

A2—5 to 19 inches; black (10YR 2/1) silty clay loam, 
dark grayish brown (10YR 4/2) dry; strong fine and 
medium subangular blocky structure; hard, firm, 
sticky and plastic; common fine and very fine roots; 
many very fine irregular and tubular pores; 5 percent 
pebbles; neutral; abrupt wavy boundary. 

2Bt1—19 to 35 inches; dark grayish brown (2.5Y 4/2) 
clay, brown (10YR 4/3) dry; moderate coarse 
columnar structure; very hard, very firm, very sticky 
and very plastic; few very fine roots; common fine 
tubular pores; common moderately thick clay films in 
pores and on faces of peds; 15 percent cobbles and 
10 percent pebbles; neutral; clear wavy boundary. 

2Bt2—35 to 50 inches; dark brown (10 YR 3/3) clay, dark 
brown (10YR 4/3) dry; moderate medium angular 
blocky structure; very hard, firm, very sticky and 
plastic; common fine tubular pores; common 
moderately thick clay films in pores and on faces of 
peds; 5 percent cobbles and 10 percent pebbles; 
neutral; abrupt wavy boundary. 

2Cr—50 to 60 inches; partially decomposed sedimentary 
material. 


The particle-size control section is 5 to 15 percent 
rock fragments and 45 to 60 percent clay. Depth to the 
paralithic contact ranges 40 to 60 inches or more. The 
mollic epipedon is 14 to 19 inches thick. 
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The A horizon has value of 3 or 4 when dry, and it has 
chroma of 1 or 2 when moist. It has 28 to 40 percent 
clay. 

The 2B horizon has hue of 10YR to 2.5Y, value of 2 to 
4 moist or dry, and chroma of 2 or 3 when moist and 3 
or 4 when dry. It is 5 to 10 percent pebbles and 0 to 15 
percent cobbles. It is 45 to 60 percent clay. 


Umapine Series 


The Umapine series consists of deep, somewhat 
poorly drained soils on terraces. These soils formed in 
silty alluvium. Slopes are 0 to 3 percent. 

Typical pedon of Umapine silt loam, 0 to 3 percent 
slopes, in the NE1/4NW1/4NE1/4 of sec. 22, T. 6 N., R. 
34 E. 


Akn—0O to 7 inches; dark brown (10YR 3/3) silt loam, 
pale brown (10YR 6/3) dry; moderate very fine platy 
structure; soft, very friable, nonsticky and nonplastic; 
many very fine, fine, and medium roots; many very 
fine irregular pores; strongly effervescent; 
disseminated lime; strongly alkaline; clear wavy 
boundary. 

ABkn—7 to 25 inches; dark grayish brown (10YR 4/2) 
silt loam, light brownish gray (10YR 6/2) dry; weak 
medium subangular blocky structure; slightly hard, 
friable, nonsticky and nonplastic; many very fine, 
fine, and medium roots; common very fine tubular 
pores; strongly effervescent; disseminated lime; very 
strongly alkaline; clear wavy boundary. 

BCk1—25 to 32 inches; grayish brown (10YR 5/2) silt 
loam, light gray (10YR 7/2) dry; massive; hard, firm, 
nonsticky and nonplastic; common very fine and fine 
roots; common very fine tubular pores; strongly 
effervescent; disseminated lime; moderately alkaline; 
clear wavy boundary. 

BCk2—32 to 44 inches; grayish brown (10YR 5/2) silt 
loam, white (10YR 8/2) dry; massive; slightly hard, 
friable, nonsticky and nonplastic; common very fine 
and fine roots; common very fine tubular pores; 
strongly effervescent; disseminated lime; moderately 
alkaline; gradual wavy boundary. 

BCk3—44 to 48 inches; light brownish gray (10YR 6/2) 
silt loam, white (10YR 8/1) dry; massive; slightly 
hard, friable, nonsticky and nonplastic; common very 
fine and fine roots; common very fine tubular pores; 
slightly effervescent; disseminated lime; moderately 
alkaline; abrupt wavy boundary. 

2Ckb—48 to 60 inches; very dark grayish brown (10YR 
3/2) silt loam, brown (10YR 5/3) dry; massive; 
slightly hard, friable, nonsticky and nonplastic; 
common very fine and fine roots; common very fine 
tubular pores; slightly effervescent; disseminated 
lime; moderately alkaline. 


The particle-size control section is less than 18 
percent clay and is less than 15 percent sand that is 


Soil Survey 


coarser than very fine sand. The exchangeable sodium 
content exceeds 15 percent in the upper 20 inches and 
decreases as depth decreases. The profile is calcareous 
in all parts between depths of 10 and 20 inches. Depth 
to basalt is 60 inches or more. 

The A horizon has hue of 10YR or 2.5Y, value of 3 to 
5 when moist and 5 or 6 when dry, and chroma of 1 to 3 
when moist or dry. 

The BC horizon have hue of 10YR or 2.5Y, value of 3 
to 6 when moist and 5 to 8 when dry, and chroma of 1 
or 2 when moist or dry. 


Umatilla Series 


The Umatilla series consists of deep, well drained soils 
on hills of the Blue Mountains. These soils formed in 
loess and colluvium. Slopes are 15 to 70 percent. 

Typical pedon of a Umatilla loam in an area of 
Umatilla-Kahler-Gwin association, 35 to 70 percent 
slopes, in the NE1/4 of sec. 23, T. 2 S., R. 33 E. 


O—2 inches to 0; partially decomposed forest litter. 

А1—0 to З inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; moderate fine 
granular structure; soft, very friable, slightly sticky 
and slightly plastic; many very fine, fine, medium and 
coarse roots; many very fine irregular pores; 5 
percent pebbles; neutral; clear wavy boundary. 

A2—3 to 12 inches; dark brown (7.5 YR 3/2) loam, 
brown (10YR 4/3 dry; moderate fine and medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine, 
fine, medium, and coarse roots; common very fine 
tubular pores; 15 percent cobbles and 15 percent 
pebbles; neutral; clear wavy boundary. 

2BA—12 to 28 inches; dark brown (7.5YR 3/2) cobbly 
clay loam, brown (10YR 5/3) dry; moderate fine and 
medium subangular blocky structure; slightly hard, 
friable, sticky and slightly plastic; many very fine, 
fine, medium, and coarse roots; common very fine 
tubular pores; 15 percent cobbles and 15 percent 
pebbles; neutral; clear wavy boundary. 

2Bw—28 to 60 inches; dark brown (10YR 3/3) very 
cobbly clay loam, brown (10YR 5/3) dry; moderate 
fine and medium subangular blocky structure; 
Slightly hard, friable, sticky and slightly plastic; 
common very fine, fine, and medium roots; common 
very fine tubular pores; 35 percent cobbles and 25 
percent pebbles; neutral. 


The particle-size control section is 35 to 65 percent 
rock fragments and 28 to 34 percent clay. The mollic 
epipedon is 20 to 30 inches thick. The depth to basalt is 
60 inches or more. 

The A horizon has hue of 7.5YR or 10YR, value of 2 
or 3 when moist and 3 or 4 when dry, and chroma of 2 
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or 3 when moist or dry. It is 0 to 15 percent rock 
fragments. 

The 2BA horizon, where present, has hue of 7.5YR or 
10YR, and it has chroma of 2 or 3 when moist and 2 to 
4 when dry. It is loam, clay loam, or silty clay loam and 
has 10 to 20 percent cobbles and 5 to 20 percent 
pebbles. 

The 2Bw horizon has hue οἱ 7.5YR or 10YR, chroma 
of 2 or 3 when moist and 3 or 4 when dry. It is clay loam 
or silty clay loam and has 10 to 25 percent pebbles and 
20 to 40 percent cobbles. 


Veazie Series 


The Veazie series consists of deep, well drained soils 
on flood plains. These soils formed in mixed alluvium. 
Slopes are 0 to 3 percent. 

Typical pedon of Veazie silt loam, 0 to 3 percent 
slopes, in the NW1/4SE1/4NW1/4 of sec. 24, T. 5 N., 
R. 36 E. 


A1—0 to 3 inches; very dark brown (10YR 2/2) silt loam, 
dark grayish brown (10YR 4/2) dry; moderate fine 
subangular blocky structure parting to moderate fine 
and medium granular; slightly hard, friable, slightly 
sticky and slightly plastic; many very fine and fine 
roots; many fine irregular pores; neutral; clear smooth 
boundary. 

A2—3 to 10 inches; very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10YR 4/2) dry; weak fine 
and medium subangular blocky structure; slightly 
hard, friable, slightly sticky and slightly plastic; many 
very fine and fine roots; many fine irregular pores; 
neutral; clear wavy boundary. 

AC—10 to 18 inches; very dark grayish brown (10YR 
3/2) loam, brown (10YR 4/3) dry; weak medium 
prismatic structure parting to weak medium 
subangular blocky; slightly hard, friable, slightly 
sticky and slightly plastic; common very fine and fine 
roots; many fine tubular pores; 5 percent pebbles; 
neutral; clear wavy boundary. 

C1—18 to 23 inches; very dark grayish brown (10YR 
3/2) very gravelly silt loam, brown (10YR 5/3) dry; 
weak fine and medium subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; common very fine roots; many fine tubular 
pores; 5 percent cobbles and 35 percent pebbles; 
neutral; abrupt wavy boundary. 

2C2—23 to 30 inches; dark brown (7.5YR 3/2) extremely 
gravelly loamy sand, brown (7.5YR 4/4) dry; single 
grain; loose, nonsticky and nonplastic; few roots; 
many fine irregular pores; 15 percent cobbles and 
65 percent pebbles; neutral; gradual wavy boundary. 

2C3—30 to 51 inches; very dark grayish brown (10YR 
3/2) extremely cobbly sand, brown (10YR 5/3) dry; 
single grain; loose, nonsticky and nonplastic; few 
very fine roots; many fine irregular pores; 50 percent 
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cobbles and 25 percent pebbles; neutral; gradual 
wavy boundary. 

2C4—51 to 60 inches; very dark grayish brown (10YR 
3/2) very cobbly loam, grayish brown (10YR 5/2) 
dry; massive; slightly hard, friable, slightly sticky and 
slightly plastic; few very fine roots; many fine 
irregular pores; 35 percent cobbles and 25 percent 
pebbles; neutral. 


The upper part of the particle-size control section is 
silt loam or loam and has 10 to 18 percent clay and 
more than 15 percent sand that is coarser than very fine 
sand. The 2C horizon is sand or loamy sand and is 35 to 
75 percent rock fragments. The mollic epipedon is 20 to 
30 inches thick. Depth to the 2C horizon is 20 to 40 
inches. 

The A horizon has chroma of 1 or 2 when moist or 
dry. It is dominantly silt loam but ranges from cobbly 
loam to cobbly silt loam. 

The AC horizon has value of 2 or 3 when moist and 4 
or 5 when dry, and it has chroma of 1 or 2 when moist 
and 1 to 3 when dry. 

The C horizon has value of 2 or 3 when moist and 4 
or 5 when dry, and it has chroma of 2 or 3 when moist 
or dry. 

The 2C horizon has hue of 10YR or 7.5YR, value of 2 
or 3 when moist and 4 or 5 when dry, and chroma of 2 
to 4 when moist or dry. 


Vitrandepts 


Vitrandepts consist of deep, well drained soils in 
depressional areas and on fans. These soils formed in 
volcanic ash and loess. Slopes are 0 to 5 percent. 

Reference pedon of Vitrandepts, 0 to 5 percent 
slopes, in the NW1/4NW1/4NW1/4 of sec. 13, T. 1 N., 
R. 32 E. 


A1—O to 2 inches; very dark grayish brown (10YR 3/2) 
coarse silt loam, brown (10YR 5/3) dry; weak 
medium granular structure; soft, very friable, 
nonsticky and nonplastic; many very fine roots; 
common very fine irregular pores; neutral; clear 
smooth boundary. 

A2—2 to 10 inches; very dark grayish brown (10YR 3/2) 
coarse silt loam, brown (10YR 5/3) dry; weak 
medium subangular blocky structure; soft, very 
friable, nonsticky and nonplastic; common very fine 
roots; common very fine tubular pores; neutral; clear 
wavy boundary. 

Οἱ--10 to 19 inches; brown (10YR 4/3) fine sandy loam, 
light gray (10YR 7/2) dry; massive; soft, very friable, 
nonsticky and nonplastic; few very fine roots; 
common very fine tubular pores; neutral; clear wavy 
boundary. 

C2—19 to 23 inches; brown (10YR 4/3) very fine sandy 
loam, light gray (10YR 7/2) dry; massive; soft, very 
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friable, nonsticky and nonplastic; few very fine roots; 
common very fine tubular pores; neutral; clear wavy 
boundary. 

C3—23 to 35 inches; pale brown (10YR 6/3) very fine 
sandy loam, white (10YR 8/1) dry; massive; soft, 
very friable, nonsticky and nonplastic; few very fine 
roots; common very fine tubular pores; neutral; 
abrupt wavy boundary. 

2Ck1—35 to 45 inches; dark brown (10YR 3/3) silt loam, 
pale brown (10YR 6/3) dry; massive; slightly hard, 
friable, slightly sticky and slightly plastic; few very 
fine roots; few very fine tubular pores; slightly 
effervescent; moderately alkaline; clear wavy 
boundary. 

2Ck2—45 to 54 inches; brown (10YR 5/3) silt loam, light 
gray (10YR 7/2) dry; massive; slightly hard, friable, 
slightly sticky and slightly plastic; few very fine roots; 
few very fine tubular pores; violently effervescent; 
moderately alkaline; clear wavy boundary. 

2Ck3—54 to 60 inches; brown (10YR 5/3) gravelly silt 
loam, light gray (10YR 7/2) dry; massive; slightly 
hard, friable, slightly sticky and slightly plastic; few 
very fine roots; few very fine tubular pores; 25 
percent pebbles; violently effervescent; moderately 
alkaline. 


Depth to basalt is 40 to 60 inches or more. Depth to 
the 2C horizon is 20 inches to more than 60 inches. The 
profile has an ochric or mollic epipedon. 

The A horizon has value of 3 or 4 when moist and 5 or 
6 when dry, and it has chroma of 2 or 3 when moist or 
dry. The texture ranges from loamy fine sand to silt 
loam. 

The C horizon has value of 4 to 7 when moist and 6 to 
8 when dry, and it has chroma of 1 to 3 when moist or 
dry. It ranges from silt loam to fine sandy loam. 

The 2C horizon, where present, has value of 3 to 5 
when moist and 5 to 7 when dry, and it has chroma of 2 
or 3 when moist or dry. It is silt loam and is O to 35 
percent rock fragments. 


Waha Series 


The Waha series consists of moderately deep, well 
drained soils on hills of the Blue Mountains. These soils 
formed in loess and residuum. Slopes are 1 to 40 
percent. 

Typical pedon of Waha silty clay loam, 12 to 25 
percent slopes, in the SE1/4NE1/4SE1/4 of sec. 23, T. 
4N.,R.35E. 


А1—0 to 4 inches; black (10YR 2/1) silty clay loam, dark 
grayish brown (10YR 4/2) dry; strong very fine 
subangular blocky structure; hard, friable, slightly 
Sticky and slightly plastic; many very fine roots; 
common very fine irregular pores; slightly acid; clear 
smooth boundary. 
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A2—4 to 12 inches; black (10YR 2/1) silty clay loam, 
dark grayish brown (10YR 4/2) dry; moderate 
medium prismatic structure parting to moderate fine 
and medium subangular blocky; hard, friable, sticky 
and plastic; comrnon very fine roots; common very 
fine tubular pores; neutral; abrupt wavy boundary. 

BAt—12 to 20 inches; very dark brown (10YR 2/2) silty 
clay loam, dark grayish brown (10YR 4/2) dry; 
strong fine prismatic structure parting to strong fine 
angular blocky; very hard, firm, sticky and plastic; 
common very fine roots; common very fine tubular 
pores; 5 percent pebbles; continuous moderately 
thick clay films in pores and on faces of peds; 
neutral; clear wavy boundary. 

Bt2—20 to 28 inches; dark brown (10YR 3/3) silty clay 
loam, brown (10YR 4/3) dry; strong medium 
prismatic structure parting to strong fine and 
medium subangular; hard, firm, sticky and plastic; 
common very fine roots; common very fine tubular 
pores; 5 percent pebbles; many thin clay films in 
pores and on faces of peds; neutral; clear wavy 
boundary. 

Bt3—28 to 38 inches; brown (10YH 4/3) gravelly silty 
clay loam, yellowish brown (10YR 5/4) dry; 
moderate fine and medium subangular blocky 
structure; hard, friable, sticky and plastic; few very 
fine roots; common very fine tubular pores; 5 
percent cobbles and 20 percent pebbles; common 
thin clay films in pores and on faces of peds; 
neutral; abrupt wavy boundary. 

2R—38 inches; basalt. 


The particle-size control section is 27 to 34 percent 
clay and 15 percent or more sand that is fine or coarser. 
Thickness of the solum and depth to basalt range from 
20 to 40 inches. The mollic epipedon is 20 to 30 inches 
thick. 

The A horizon has value of 3 or 4 when dry and 
chroma 1 or 2 when moist. 

The Bt horizon has value of 3 or 4 when moist and 4 
or 5 when dry, and it has chroma of 2 or 3 when moist 
and 3 or 4 when dry. 


Walla Walla Series 


The Walla Walla series consists of deep, well drained 
Soils on hills. These soils formed in loess. Slopes are 1 
to 40 percent. 

Typical pedon of Walla Walla silt loam, 1 to 7 percent 
slopes, in the SW1/4SW1/4 of sec. 35, T. N., R. 32 E. 


Ap—0 to 6 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; weak fine 
subangular blocky structure; slightly hard, friable, 
slightly sticky and nonplastic; common very fine 
roots; many very fine tubular pores; neutral; clear 
smooth boundary. 
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BA—6 to 19 inches; dark brown (10YR 3/3) silt loam, 
brown (10YR 5/3) dry; weak coarse prismatic 
structure; slightly hard, friable, slightly sticky and 
nonplastic; few very fine roots; many very fine 
tubular pores; neutral; gradual wavy boundary. 

Bw—19 to 44 inches; brown (10YR 4/3) silt loam, pale 
brown (10YR 6/3) dry; weak coarse prismatic 
structure; slightly hard, friable, slightly sticky and 
nonplastic; few very fine roots; common very fine 
tubular pores; neutral; clear wavy boundary. 

BCk—44 to 60 inches; brown (10YR 5/3) silt loam, very 
pale brown (10YR 7/3) dry; massive; slightly hard, 
friable, slightly sticky and nonplastic; few very fine 
roots; few very fine tubular pores; strongly 
effervescent; disseminated lime; moderately alkaline. 


The particle-size control section is 10 to 17 percent 
clay and less than 15 percent sand that is coarser than 
very fine sand. The mollic epipedon is 10 to 19 inches 
thick. Depth to secondary carbonates ranges from 43 
inches to more than 60 inches. Depth to basalt is 60 
inches or more. Depth to the weakly cemented hardpan 
commonly is more than 60 inches but is as little as 40 
inches. 

The A horizon has value of 2 or 3 when moist and 4 or 
5 when dry. 

The Bw horizon has value of 3 or 4 when moist and 5 
or 6 when dry, and chroma of 3 or 4 when moist or dry. 

The BC horizon has value of 3 to 5 when moist and 5 
to 7 when dry, and chroma of 2 or 3 when dry. 


Wanser Series 


The Wanser series consists of deep, poorly drained 
soils on strath terraces of the Columbia River. These 
soils formed in sand derived from mixed sources. Slopes 
are 0 to 3 percent. 

Typical pedon of Wanser loamy fine sand, 0 to 3 
percent slopes, in the SW1/4SW1/4 of sec. 15, T. 5 N., 
R. 27 E. 


Akn—O to 4 inches; very dark grayish brown (10YR 3/2) 
loamy fine sand, brown (10YR 5/3) dry; many fine 
distinct strong brown (7.5 YR 5/8) mottles; weak fine 
subangular blocky structure; soft, very friable, 
nonsticky and nonplastic; many fine irregular pores; 
strongly effervescent; disseminated lime; strongly 
alkaline; clear smooth boundary. 

Ckn1—4 to 16 inches; very dark grayish brown (10YR 
3/2) fine sand, brown (10YR 5/3) dry; many fine 
distinct strong brown (7.5YR 5/8) mottles; weak 
medium subangular blocky structure; soft, very 
friable, nonsticky and nonplastic; common fine roots; 
many fine irregular pores; strongly effervescent; 
disseminated lime; strongly alkaline; gradual smooth 
boundary. 

Ck2—16 to 38 inches; very dark grayish brown (10YR 
3/2) loamy fine sand, light brown (10YR 6/3) dry; 
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many fine distinct strong brown (7.5YR 5/8) mottles; 
massive; loose, nonsticky and nonplastic; few fine 
roots; many fine irregular pores; strongly 
effervescent; disseminated lime; moderately alkaline; 
gradual smooth boundary. 

Ck3—38 to 44 inches; dark gray (10YR 4/1) coarse 
sand, light brownish gray (10YR 6/2), pinkish gray 
(7.5YR 7/2) and dark gray (7.5 YR 4/0) dry; single 
grain; loose, nonsticky and nonplastic; many fine 
irregular pores; strongly effervescent; disseminated 
lime; moderately alkaline; gradual smooth boundary. 

Ck4—44 to 60 inches; dark grayish brown (10YR 4/2) 
fine sand, pale brown (10YR 6/3) dry; massive; 
loose, nonsticky and nonplastic; many fine irregular 
pores; strongly effervescent; disseminated lime; 
moderately alkaline. 


These soils are always moist, and the water table 
fluctuates between the surface and depth of 36 inches. 
The particle-size control section ranges from sand to 
loamy fine sand. Effervescence ranges from none to 
violent. 

The A horizon has value of 3 or 4 when moist and 5 or 
6 when dry, and it has chroma of 1 to 3 when moist or 
dry. 

The C horizon has value of 3 or 4 when moist and 5 
or 6 when dry, and it has chroma of 1 to 3 when moist 
or dry. Some horizons have variegated colors when dry. 
Depth to basalt is 60 inches or more. 


Willis Series 


The Willis series consists of moderately deep, well 
drained soils on terraces and terrace scarps. These soils 
formed in loess deposited over cemented alluvium. 
Slopes are 2 to 30 percent. 

Typical pedon of Willis silt loam, 12 to 30 percent 
slopes, in the NW1/4SE1/4 of sec. 22, Τ. 2 Ν., R. 28 E. 


Α---0 to 7 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; weak fine 
and medium subangular blocky structure; slightly 
hard, very friable, nonsticky and nonplastic; many 
very fine roots; common very fine tubular pores; 
neutral; clear smooth boundary. 

Bw—7 to 27 inches; dark brown (10YR 3/3) silt loam, 
brown (10YR 5/3) dry; weak medium and coarse 
subangular blocky structure; slightly hard, very 
friable, nonsticky and nonplastic; common very fine 
roots; common very fine tubular pores; mildly 
alkaline; clear wavy boundary. 

Bk—27 to 33 inches; brown (10YR 4/3) silt loam, pale 
brown (10YR 6/3) dry; massive; slightly hard, friable, 
nonsticky and nonplastic; few very fine roots; few 
very fine tubular pores; 5 percent pebbles; slightly 
effervescent; moderately alkaline; abrupt wavy 
boundary. 
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2Ckqm—33 to 60 inches; indurated duripan. 


The particle-size control section is 10 to 15 percent 
clay and less than 15 percent sand that is coarser than 
very fine sand. The depth to the duripan ranges from 20 
to 40 inches. The mollic epipedon is 7 to 18 inches thick. 

The A horizon has value of 2 or 3 when moist and 4 or 
5 when dry. It is silt loam or very fine sandy loam. 

The Bw horizon has value of 3 or 4 when moist and 5 
or 6 when dry, and it has chroma of 3 or 4 when moist 
or dry. 

The Bk horizon has value of 3 to 6 when moist and 5 
to 8 when dry, and it has chroma of 1 to 4 when moist or 
dry. 


Winchester Series 


The Winchester series consists of deep, excessively 
drained soils on strath terraces of the Columbia River. 
These soils formed in eolian sand. Slopes are 0 to 5 
percent. 

Typical pedon of Winchester sand, 0 to 5 percent 
slopes, is in the NE1/4NE1/4SE1/4 of sec. 30, Τ. 5 Ν., 
R. 29 E. 


С1—0 to 10 inches; very dark grayish brown (10YR 3/2) 
sand, brown (10YR 4/3) dry; single grain; loose, 
nonsticky and nonplastic; many very fine roots; few 
fine irregular pores; 5 percent pebbles 2 to 5 
millimeters in diameter; neutral; gradual wavy 
boundary. 

C2—10 to 60 inches; very dark gray (10YR 3/1) coarse 
sand, dark gray (10YR 4/1) dry; single grain; loose, 
nonsticky and nonplastic; few fine and very fine 
roots; few fine irregular pores; 5 percent pebbles 2 
to 5 millimeters in diameter; neutral. 


The particle-size control section is 75 percent or more 
sand that is very coarse, coarse, and medium. It has less 
than 5 percent clay and 0 to 15 percent rock fragments. 
Depth to basalt is 60 inches or more. 

The C horizon has value of 3 to 7 when moist and 4 to 
7 when dry, and it has chroma of 1 to 3 when moist or 
dry. 


Winom Series 


The Winom series consists of deep, moderately well 
drained soils in basins. These soils formed in old 
alluvium and lacustrine sediment. Slopes are 0 to 3 
percent. 

Typical pedon of a Winom silty clay loam in an area of 
Silvies-Winom complex, 0 to 3 percent slopes, in the 
SW1/48W1/4 of sec. 15, T. 4S, R. 31 E. 


А1—0 to 8 inches; black (10YR 2/1) silty clay loam, dark 
gray (10YR 4/1) dry; strong fine and medium 
subangular blocky structure; hard, friable, sticky and 
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plastic; many fine and medium roots; many very fine 
irregular pores; vertical cracks 2 to 5 millimeters 
wide; slightly acid; clear wavy boundary. 

AC1—8 to 13 inches; black (10YR 2/1) silty clay loam, 
gray (10YR 5/1) dry; strong fine angular blocky 
structure; hard, firm, sticky and plastic; many fine 
and medium roots; many very fine tubular pores; 
vertical cracks 2 to 5 millimeters wide; slightly acid; 
abrupt wavy boundary. 

AC2—13 to 28 inches; black (10YR 2/1) clay, very dark 
grayish brown (10YR 3/2) dry; strong coarse 
columnar structure; very hard, very firm, very sticky 
and very plastic; few fine and medium roots; 
common very fine tubular pores; common 
slickensides; vertical cracks 5 to 15 millimeters wide; 
neutral; clear wavy boundary. 

ACk—28 to 40 inches; black (10YR 2/1) silty clay loam, 
grayish brown (10YR 5/2) dry; strong medium 
prismatic structure parting to strong medium angular 
blocky; very hard, very firm, sticky and plastic; few 
fine and medium roots; common very fine tubular 
pores; common slickensides; slightly effervescent; 
seams of lime; moderately alkaline; clear wavy 
boundary. 

AC—40 to 60 inches; dark yellowish brown (10YR 4/4) 
clay, light yellowish brown (10YR 6/4) dry; moderate 
medium and coarse subangular blocky structure; 
very hard, firm, sticky and plastic; few fine and 
medium roots; common very fine tubular pores; 
common fine to large prominent mottles; common 
slickensides; neutral. 


The particle-size control section is silty clay loam, silty 
clay, and clay and has 45 to 60 percent clay. The profile 
at some time in most years has open cracks at a depth 
of 20 inches that are at least 0.5 inch wide and extend 
upward to the surface. Also, between depths of 10 and 
40 inches there are slickensides that are close enough 
to intersect. Depth to basalt or weathered volcanic tuff is 
60 inches or more. 

The A horizon has value of 4 or 5 when dry, and it has 
chroma of 0 or 1 when moist or dry. 

The upper part of the AC horizon has value of 2 or 3 
when moist and 3 to 5 when dry, and it has chroma of 0 
or 1 when moist and 1 or 2 when dry. 

The lower part of the AC horizon has value of 3 or 4 
when moist and 5 or 6 when dry, and chroma of 2 to 4 
when moist or dry. 


Wrentham Series 


The Wrentham series consists of moderately deep, 
well drained soils on hillslopes. These soils formed in 
loess and colluvium. Slopes are 0 to 3 percent. 

Typical pedon of a Wrentham silt loam in an area of 
Wrentham-Rock outcrop complex, 35 to 70 percent 
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slopes, in the NW1/4NE1/4SE1/4 of sec. 21, T. 1 S., R. 
30 E. 


А1—0 to З inches; very dark brown (10YR 2/2) silt loam, 
dark grayish brown (10YR 4/2) dry; moderate fine 
granular structure; slightly hard, loose, slightly sticky 
and nonplastic; many very fine roots; few fine 
irregular pores; 5 percent pebbles; neutral; abrupt 
wavy boundary. 

A2—3 to 10 inches; very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10YR 4/2) dry; moderate 
fine subangular blocky structure; slightly hard, very 
friable, slightly sticky and nonpiastic; common very 
fine roots; common very fine tubular pores; 5 
percent pebbles; neutral; gradual wavy boundary. 

Bw1 一 10 to 20 inches; very dark grayish brown (10YR 
3/2) gravelly silt loam, dark brown (10YR 4/3) dry; 
weak fine subangular blocky structure; slightly hard, 
very friable, slightly sticky and slightly plastic; 
common very fine roots; common very fine tubular 
pores; 25 percent pebbles; mildly alkaline; gradual 
wavy boundary. 

Bw2—20 to 33 inches; dark brown (10YR 3/3) very 
gravelly silt loam, brown (10YR 5/3) dry; weak fine 
subangular blocky structure; slightly hard, very 
friable, slightly sticky and slightly plastic; few very 
fine and fine roots; common very fine, slightly sticky 
and slightly plastic; few very fine and fine roots; 
common very fine tubular pores; 15 percent cobbles 
and 35 percent pebbles; mildly alkaline; abrupt wavy 
boundary. 

2R—33 inches; basalt. 


The particie-size control section is 18 to 34 percent 
clay and is more than 35 percent rock fragments. The 
mollic epipedon is 20 to 36 inches thick. The depth to 
basalt ranges from 20 to 40 inches. 

The A horizon has value of 2 or 3 when moist and 4 or 
5 when dry, and it has chroma of 1 or 2 when moist or 
dry. It is 0 to 25 percent pebbles and 0 to 20 percent 
cobbles. 

The B horizon has value of 3 or 4 when moist and 4 or 
5 when dry, and it has chroma of 2 to 4 when moist and 
3 or 4 when dry. The moist value’, and it has chroma of 
4 occur below a depth of 20 inches. It is silt loam or silty 
clay loam. 


Xeric Torriorthents 


The Xeric Torriorthents consists of moderately deep to 
deep, somewhat excessive drained to well drained soils 
on terrace scarps. These soils formed in eolian sands 
and colluvium. Slopes are 10 to 70 percent. 

Reference pedon of Xeric Torriorthents in an area of 
Rock outcrop-Xeric Torriorthents complex, 10 to 70 
percent slopes, in the SW1/4NE1/4NE1/4 of sec. 28, T. 
5 N., R. 28 E. 
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A 一 0 to 10 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, olive brown (2.5Y 4/4) dry; weak 
fine granular structure and weak medium subangular 
blocky; soft, very friable, nonsticky and nonplastic; 
many very fine roots; many fine irregular pores; 10 
percent cobbles; neutral; gradual wavy boundary. 

C—10 to 60 inches; very dark grayish brown (10YR 3/2) 
very cobbly loamy fine sand, olive brown (2.5Y 4/4) 
dry; single grain; loose, nonsticky and nonplastic; 
few very fine roots; many fine irregular pores; 10 
percent pebbles and 50 percent cobbles; neutral. 


The particle-size control section ranges from coarse- 
loamy to sandy-skeletal. Colors are highly variable. 
Depth to basalt ranges from 20 inches to more than 60 
inches. Rock fragment content ranges from 10 to 80 
percent. 


Xerofluvents 


Xerofluvents consist of deep, somewhat poorly drained 
to excessively drained soils on flood plains. These soils 
formed in mixed alluvium. Slopes are 0 to 3 percent. 

Reference pedon of Xerofluvents, 0 to 3 percent 
slopes, in the SE1/4NE1/4SE1/4 of sec. 10, T. 2 N., R. 
33 E. 


A1 一 0 to З inches; very dark brown (10YR 2/2) cobbly 
loam, dark grayish brown (10YR 4/2) dry; moderate 
fine and medium subangular blocky structure; 
slightly hard, very friable, slightly sticky and slightly 
plastic; many very fine roots; many very fine irregular 
pores; 15 percent cobbles and 20 percent pebbles; 
neutral; clear wavy boundary. 

A2—3 to 7 inches; very dark brown (10YR 2/2) very 
cobbly loam, dark grayish brown (10YR 4/2) dry; 
weak medium subangular blocky structure; slightly 
hard, very friable, slightly sticky and slightly plastic; 
many very fine roots; many very fine irregular pores; 
20 percent cobbles and 35 percent gravel; neutral; 
clear wavy boundary. 

AC—7 to 22 inches; very dark brown (10YR 2/2) 
extremely gravelly sandy loam, dark grayish brown 
(10YR 4/2) dry; massive; slightly hard, very friable, 
nonsticky and nonplastic; common very fine roots; 
many very fine tubular pores; 25 percent cobbles 
and 50 percent pebbles; neutral; clear wavy 
boundary. 

C—22 to 60 inches; very dark grayish brown (10YR 3/2) 
extremely gravelly sand, grayish brown (10YR 5/2) 
dry; single grain; loose, nonsticky and nonplastic; 
few very fine roots; many very fine tubular pores; 25 
percent cobbles and 55 percent pebbles; neutral. 


Depth to bedrock is more than 60 inches. Depth to the 
C horizon ranges from 20 inches to more than 60 inches. 
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The A horizon ranges from silt loam to loamy sand 
and is 10 to 50 percent rock fragments. 

The C horizon ranges from silt loam to sand and is 30 
to 80 percent rock fragments. 


Xerollic Durorthids 


The Xerollic Durorthids consist of shallow to 
moderately deep, well drained soils on terrace scarps. 
These soils formed in loess over cemented alluvium. 
Slopes are 30 to 60 percent. 

Reference pedon of Xerollic Durorthids, 30 to 60 
percent slopes, in the NE1/4SE1/4 of sec. 10, T. 2Ν., 
R. 27 E. 


Α---0 to 4 inches; dark brown (10YR 3/3) cobbly very 
fine sandy loam, brown (10YR 5/3) dry; weak fine 
and medium subangular blocky structure; slightly 
hard, friable, nonsticky and nonplastic; many very 
fine roots; many fine irregular pores; 10 percent 
gravel and 10 percent cobbles on the surface; mildly 
alkaline; clear wavy boundary. 

Bw—4 to 16 inches; dark brown (10YR 3/3) gravelly 
very fine sandy loam, brown (10YR 5/3) dry; weak 
medium and coarse subangular blocky structure; 
slightly hard, friable, slightly sticky and nonplastic; 
few very fine roots; many fine tubular pores; 20 
percent pebbles; mildly alkaline; abrupt wavy 
boundary. 

Ckqm—16 to 60 inches; indurated duripan; strongly to 
weakly cemented. 


The particle-size control section is 15 to 50 percent 
rock fragments and 15 percent or more sand that is fine 
or coarser. Depth to the duripan ranges from 10 to 40 
inches. From 0 to 15 percent of the surface is covered 
with cobbles and pebbles. The particle-size control 
section is very fine sandy loam to loam and is 10 to 20 
percent clay. 

The A and B horizons have value of 3 or 4 when moist 
and 5 or 6 when dry, and they have chroma of 2 or 3 
when moist or dry. 


Yakima Series 


The Yakima series consists of deep, well drained soils 
on flood plains. These soils formed in mixed alluvium. 
Slopes are 0 to 3 percent. 

Typical pedon of Yakima silt loam, 0 to 3 percent 
slopes (fig. 12), in the SW1/4SE1/4SW1/4 of sec. 7, T. 
2 N., R. 32 E. 


Ap1—0 to 2 inches; very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10YR 4/2) dry; moderate 
very fine and fine granular structure; soft, very 
friable, slightly sticky and slightly plastic; many very 
fine and fine roots; many fine tubular pores; neutral; 
clear smooth boundary. 
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Figure 12. 一 Typical pedon of Yakima silt loam, 0 to 3 percent 
slopes, underlain by gravelly alluvium. 


Umatilla County Area, Oregon 


Ap2—2 to 10 inches; very dark brown (10YR 2/2) silt 
loam, brown (10YR 4/8) dry; weak fine subangular 
blocky structure; slightly hard, friable, slightly sticky 
and slightly plastic; many very fine and fine roots; 
many fine tubular pores; neutral; clear wavy 
boundary. 

AC—10 to 22 inches; very dark brown (10YR 2/2) silt 
loam, brown (10YR 4/3) dry; weak fine and medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; many fine tubular pores; neutral; gradual 
smooth boundary. 

2C1—22 to 34 inches; very dark brown (10YR 2/2) 
extremely gravelly loamy sand, brown (10YR 4/9) 
dry; single grain; loose, nonsticky and nonplastic; 
common very fine roots; many very fine tubular 
pores; 10 percent cobbles and 65 percent pebbles; 
neutral; gradual wavy boundary. 
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2C2—34 to 60 inches; very dark brown (10YR 2/2) 
extremely gravelly sand, brown (10YR 4/3) dry; 
single grain; loose, nonsticky and nonplastic; few 
very fine roots; common very fine tubular pores; 15 
percent cobbles and 65 percent pebbles; neutral. 


The upper part of the particle-size control section is 5 
to 10 percent clay and 15 percent or more sand that is 
coarser than very fine sand. The lower part of the 
control section is sand or loamy sand and averages 50 
to 75 percent rock fragments. The mollic epipedon is 20 
to 40 inches thick. Depth to the 2C horizon is 20 to 40 
inches. 

The A horizon has value of 2 or 3 when moist and 4 or 
5 when dry, and it has chroma of 1 to 3 when moist or 
dry. 

The 2C horizon is very gravelly or extremely gravelly 
sand or loamy sand. 


Formation of the Soils 
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Soils are formed through the interaction of five major 
factors: Parent material, climate, living organisms, 
topography, and time. These factors determine physical 
and chemical weathering processes and the 
characteristics of a soil. 


Parent Material 


Several geological events have produced the parent 
material in the survey area. In the Pleistocene Epoch, 
floods from the Columbia River watershed deposited 
alluvium on what are now terraces of the Columbia 
Basin. Large granitic boulders that were rafted on ice in 
meltwater from receding glaciers now stand 500 feet 
above the present level of the river (fig. 13). Tremendous 
floods occurred as the ice dams holding back glacial 
Lake Missoula and Lake Bonneville broke (4, 5, 77). 
Lacusirine silt and alluvium were deposited in the lakes 
that were formed by debris dams along the Columbia 
River in such places as Wallula Gap. After the water 
receded, these deposits were reworked by the wind. The 
sandy alluvium remained within the Columbia Basin, 
while the lighter silt was blown over the entire Columbia 
Plateau (6, 7). 

The eruption of Mount Mazama and other volcanoes 
deposited volcanic ash over much of the county, and 
there were appreciable accumulations in the Blue 
Mountains (78, 79). 

Basalt flows, deposited during the Miocene Epoch, 
underlie most of the soils in the survey area (27). 
Materials that have weathered in place from basalt and 
colluvium that have moved downslope are the primary 
parent materials for the soils that has formed on the 
steep slopes of the Blue Mountains. 

Alluvium was deposited on fans along the shoreline of 
Condon Lake after the Pliocene uplift of the Blue 
Mountains (72, 13). Much of this alluvium has since been 
cemented with silica and calcium carbonate and is 
mantled by more recent loess deposits. These cemented 
layers occur as erosional remnants on high knolls and as 
nearly level terraces throughout the Columbia Basin and 
Columbia Plateau. 

Tuffaceous alluvial material was deposited on terraces 
of the early Pliestocene lake in the Ukiah Valley of the 
Blue Mountains. Granodiorite and metasediment were 


uplifted around the Carney Butte area. The soils in these 
areas developed primarily from these parent materials. 


Climate 


The climate in the survey area is diverse, and it is 
assumed to have varied even more during the 
Pleistocene, in which time many of the soils formed. The 
arid western part of the survey area receives only 8 
inches of rainfall and has a growing season of about 190 
days. In such an arid climate, the soils exhibit little 
development. 

More that 50 inches of rainfall is received at the higher 
elevations of the Blue Mountains, and the growing 
season is as short as 30 days. Many soils within the 
survey area differ in characteristics primarily as a result 
of climate. Within the Columbia Plateau province, the 
Shano, Ritzville, Walla Walla, Athena, and Palouse soils 
form a climosequence. These soils formed in loess and 
differ in organic matter content, structural development, 
and base saturation (fig. 14). 


Living Organisms 


Living organisms, especially higher plants, are active in 
soil formation. Vegetation increases in density with 
increasing precipitation and greater available moisture in 
the deeper soils that have finer texture. Decaying 
vegetation supplies the soil with organic matter, which 
increases the available water capacity, water intake rate, 
fertility, and tilth. Soils that are high in content of organic 
matter generally have a darker surface layer than those 
that are low. The droughty, sandy soils in the arid 
Columbia Basin have less than 1 percent organic matter 
in the surface layer, whereas the very dark brown loess 
soils on the foothills of the Blue Mountains have as 
much as 5 percent. The type of vegetation also depends 
upon aspect. Soils on northern exposures of hillslopes 
generally have more dense vegetation than those on the 
droughty southern exposures. 


Topography 


Aspect also determines the depth of the soils on 
hillslopes. Soils that have north- and east-facing slopes 
and are in the lee of landforms that block the prevailing 
winds are deep, whereas steep soils that have south- 
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Figure 13.—An ice-rafted granite boulder that was left after the floodwaters of Lake Missoula receded. 


facing slopes generally are shallow and have a small 
amount of loess. 

Relative location to the prevailing winds within the 
survey area also determines soil depth. The deep loess 
soils to the north of Pendleton are within the 
southwesterly prevailing wind vector. Soils to the south 


of this vector are moderately deep and shallow (fig. 15). 


Each of the major landforms within the survey area 
provides differing parent materials. The alluvial terraces 
and fans are mantled by loess and reworked by wind. 
Hill summits and hillslopes are covered by variable 
amounts of loess, residuum, and colluvium, depending 
upon slope and aspect. Mountain plateaus generally 


contain materials that weathered from bedrock and have 
surficial voicanic ash deposits. 


Time 


The length of time a soil is in place is directly related 
to the development of the horizons in that soil. If the 
sandy soils of the Columbia Basin are not vegetated, 
they turn into dunal areas. These soils have not 
developed a B horizon and have only a thin A horizon as 
a result of soil blowing. The finer textured sands have 
developed a B horizon because they have been 
disturbed less by soil blowing. 


Umatilla County Area, Oregon 
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Figure 14.—Climosequence of the deep loess area. 


In the following paragraphs the effects of time on the 
development of the soils is discussed by the major land 
resource areas in the survey area. 

Columbia Basin.—in the Columbia Basin, the soils 
exhibit little evidence of development because of their 
sandy texture, their susceptibility to soil blowing, and the 
short period of time that the soils have been in place. 
The arid climate also inhibits physical and chemical 
weathering of the parent material. The predominant soil 
orders in the Columbia Basin are Entisols and Aridisols. 

The coarser textured sandy soils are Xeric 
Torripsamments. Winchester sands have only a C 
horizon and are highly susceptible to soil blowing. An A 
horizon has developed in the Quincy fine sands and 
loamy fine sands. The Burbank loamy fine sands have a 
high content of rock fragments and are Xeric 
Torriorthents. The finer sandy loams are Xerollic 
Camborthids. The Adkins fine sandy loams are Xerollic 
Camborthids. There soils are least susceptible to soil 
blowing, and they have an A and B horizon. The 
Starbuck very fine sandy loams are Lithic Xerollic 
Camborthids. The shallow Starbuck soils are in channel 
and scabland areas along the Columbia River. 

Columbia Plateau.—The Columbia Plateau is south 
and east of the Columbia Basin and adjoins the foothills 
of the Blue Mountains. Basalt and old alluvial deposits in 
this area have been mantled by loess blown from 
Pleistocene alluvial deposits. The loess is of granitic and 
metamorphic origin and therefore was not derived from 
the basalt of the Columbia Basin and Plateau (75, 76). 


The Columbia Plateau is dominated by Mollisols in which 
the organic matter content increases as vegetation 
density and precipitation increase. The plateau can be 
roughly divided into four smaller regions in which the soil 
forming factors differ. The regions in the prevailing wind 
vectors have the deepest loess deposits. 

The largest of these regions is the highly productive 
nonirrigated wheat-growing region north of Pendleton. A 
climosequence occurs in these deep loess soils. As the 
rainfall increases to the east, the color of the epipedon 
becomes darker because of the greater addition of 
decayed plant material, carbonates have been leached 
deeper in the profile, and the soil structure is stronger. 
This classic climosequence is Xerollic Camborthids (for 
example, Shano soils), Calciorthidic Haploxerolls (for 
example, Ritzville soils), and Typic Haploxerolls (for 
example, Walla Walla soils). The Athena and Palouse 
soils continue the sequence eastward, although they are 
in the foothills of the Blue Mountains. The Athena soils 
are Pachic Haploxerolls, and the Palouse soils are 
Pachic Ultic Haploxerolls. The Palouse soils have the 
greatest accumulation of organic matter, the lowest base 
saturation, and the strongest structural development in 
the sequence. 

Α second region is composed of the McKay Beds, 
south of Pendleton. These beds have been mantled by 
loess and consist of gravelly alluvium deposited during 
the Pliocene uplifting of the Blue Mountains in what was 
Condon Lake (72, 73). The moderately deep Pilot Rock 
soils (Haplic Durixerolls) are on fan terraces and have a 
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Figure 15.—Parent material and major soils of the survey area. 
loess mantle over cemented gravelly alluvium. The deep A third region is located north and west of the Milton- 
McKay soils (Calcic Argixerolls) are on coalescent fan Freewater area. The lacustrine silt of the Touchet Beds 


piedmonts of the Blue Mountains (fig. 16). was deposited in the lake formed by hydraulic damming 
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Figure 16.—Soil-landform patterns in the area south of Pendleton. 


at Wallula Gap during the late Pleistocene Spokane 
floods (75). Lacustrine material occurs as terraces 
throughout the Waila Walla Valley. The Ellisforde soils 
(Calciorthidic Haploxerolls) have a loess mantle over 
Stratified lacustrine silt and fine sand. The Oliphant soils 
(Calcic Haploxerolls) are in an area of higher rainfall and 
have a thicker mantle of loess over lacustrine material. 
The fourth region, southwest of Pendleton, consists 
predominantly of moderately deep and shallow, finer 
textured soils. Being south of the prevailing wind vector, 
the loess is thin and aspect has had a great affect on 
soil depth. Shallow soils such as those of the Lickskillet 
series (Lithic Haploxerolls) are in steep south-facing 
areas. The moderately deep Condon soils (Typic 
Haploxerolls) formed in a loess mantle over basalt. The 
Morrow soils (Calcic Argixerolls) are moderately deep 
and are in an area of higher precipitation than are the 
Condon soils. They formed from loess and material 
weathered from Pliocene alluvium overlying basalt. 


Pleistocene frost action on the nearly level ridges has 
produced periglacial patterned ground. Condon and 
Morrow soils occur in complexes with the very shallow 
Bakeoven soils in biscuit-scabland areas on the 
Columbia Plateau. Waha and Gurdane soils occur in 
complexes with the very shallow Rockly soils on ridges 
in the foothills of the Blue Mountains. 

Foothills of the Blue Mountains. —Generally, the soils 
on the foothills of the Blue Mountains have more organic 
matter and translocated clay, exhibit lower base 
saturation, and are structurally more developed than the 
soils on the Columbia Plateau. They are primarily Pachic 
Argixerolls and Pachic Haploxerolls. 

The soils north of the Umatilla River generally have 
thick loess deposits because of the prevailing wind 
vector. Aspect and slope determine the depth of the 
soils in this area. The moderately deep Waha soils 
(Pachic Argixerolls) are in moderately sloping areas. The 
deep Palouse soils (Pachic Ultic Haploxerolls) are on 
steep north aspects. The shallow Gwin soils (Lithic 
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Argixerolls) are on steep south aspects throughout this 
area. 

The southern part of the foothill area has very thin 
loess deposits, and thus the soils are influenced less by 
aspect. The Gurdane soils (Pachic Argixerolls) are in 
moderately sloping areas as well as on steep north 
aspects. They have a higher content of rock fragments 
and residual clay than the Waha soils to the north. The 
shallow Gwin soils occur in complexes with the 
moderately deep Gurdane soils on steep east and west 
aspects. The Gwin soils are also on very steep south 
aspects. 

Blue Mountains.—The Blue Mountains have been 
greatly affected by volcanic ash from the eruption of 
Mount Mazama about 6,600 years ago (78, 79). The 
prevailing winds carried tephra hundreds of miles and 
deposited it over eastern Oregon. Gusty winds blew the 
ash from sparsely vegetated rangeland and forested 
soils. The ash then accumulated in the densely forested 
areas on gently sloping leeward slopes and was washed 
into depressional areas. 

The Tolo soils (Typic Vitrandepts) are on plateaus and 
are densely forested with lodgepole pine, western larch, 
and grand fir. These soils have 20 to 40 inches of 
volcanic ash over a buried paleosol. 

The very steep, forested, north-facing slopes of the 
Blue Mountains have little volcanic ash. The ash 
originally deposited on these leeward slopes has since 
been eroded. The deep Umatilla and Kahler soils (Pachic 
Ultic Haploxerolls) formed in loess and in colluvial and 
residual materials. These soils support dense stands of 
Douglas-fir. The Umatilla soils are skeletal. 

Most of the survey area is underlain by Miocene 
Columbia River Basalt that flowed from faults throughout 
eastern Oregon and Washington. These flows eventually 
produced a plateau that was faulted and uplifted during 
the Pliocene and has since been eroded (28). Remnants 
of this ancient plateau occur throughout the Blue 
Mountains. 

Sparsely forested soils, such as those of the Klicker 
series, and grassland soils, such as those of the 
Anatone and Bocker series, have not been greatly 
influenced by the windblown ash or loess. These soils 
formed mainly in material weathered from basalt and 
colluvium. 

The Klicker soils (Ultic Argixerolls) are moderately 
deep and skeletal. Scattered ponderosa pine is common 
on these soils. The Bocker very cobbly silt loams (Lithic 
Haploxerolls) are very shallow and occur in complex with 


the forested Klicker soils and the shallow Anatone soils 
(Lithic Haploxerolls). The Gwin soils (Lithic Argixerolls) 
are on very steep south exposures. 

The Cowsly soils (Xeric Argialbolls) are on remnants of 
the Miocene basalt plateau and have a perched water 
table early in spring. A very light colored albic horizon 
has formed in these soils because of the eluviation of 
clay, iron oxide, and organic matter. 

In the Ukiah Valley, in the open grassland areas, soils 
have weathered from tuffaceous sediment. The 
moderately deep Bridgecreek soils (Typic Palexerolls) 
have a clayey subsoil that formed in pyroclastic flows 
that have been reworked by water (20). 

Around Carney Butte the parent material consists of 
weathered granitic and metamorphic rocks. This area is 
composed of uplifted granodiorite of late Jurassic age 
and metasediment of Permian or Triassic age (22, 23). 
Mazama ash and loess were deposited over the soils 
derived from granitic and metamorphic rocks. 

Flood Plains.—Umatilla County is drained by the 
Umatilla, North Fork of the John Day, and Walla Walla 
Rivers. The soils on the flood plains and terraces of 
these rivers and their tributaries formed in alluvium. 
Stream terraces are former flood plains that are now 
abandoned. 

The lowest geomorphic surface is the annual flood 
plain. The soils on this surface range from barren 
riverwash to vegetated sandy and gravelly alluvium. 
These soils have had little time to develop because of 
the continual reworking of the alluvial deposits by 
floodwater. Xerofluvents occur along the Umatilla and 
Walla Walla Rivers. These soils formed in a mixture of 
alluvium and are somewhat poorly drained to excessively 
drained. 

The soils of the next higher flood plain also formed in 
mixed alluvium. Most areas are now protected by levees 
and are rarely flooded. The very cobbly Freewater soils 
(Fluventic Haploxerolls) are on this surface. These soils 
are somewhat excessively drained because of the high 
content of sand, gravel, and cobbles. 

Silty alluvium has been deposited on the highest flood 
plain, which is rarely flooded. The Hermiston soils 
(Cumulic Haploxerolls) are deep and well drained. They 
have a thick surface accumulation of silt that is high in 
organic matter content and a horizon of secondary 
calcium carbonate accumulation. The Pedigo soils 
(Cumulic Haploxerolls) are in depressional areas and 
have a seasonal high water table and a high content of 
sodium. 
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Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air in a poorly 
aerated soil is considerably higher in carbon dioxide 
and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alluvial fan. The fanlike deposit of a stream where it 
issues from a gorge upon a plain or of a tributary 
stream near or at its junction with its main stream. 

Aliuvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Animal-unit-month (AUM). The amount of forage 
required by one mature cow of approximately 1,000 
pounds weight, with or without a calf, for 1 month. 

Area reclaim (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses. 
Revegetation and erosion control are extremely 
difficult. 

Association, soil. A group of soils or miscellaneous 
areas geographically associated in a characteristic 
repeating pattern and defined and delineated as a 
single map unit. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
Soil water at field moisture capacity and the amount 
at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in 
a 60-inch profile or to a limiting layer is expressed 
as— 


Back slope. The geomorphic component that forms the 
steepest inclined surface and principal element of 
many hillsides. Back slopes in profile are commonly 
steep, are linear, and may or may not include cliff 
segments. 

Bajada. A broad alluvial slope extending from the base 
of a mountain range out into a basin and formed by 
coalescence of separate alluvial fans. 


Basal area. The area of a cross section of a tree, 
generally referring to the section at breast height 
and measured outside the bark. It is a measure of 
stand density, commonly expressed in square feet. 

Base saturation. The degree to which material having 
cation exchange properties is saturated with 
exchangeable bases (sum of Ca, Mg, Na, K), 
expressed as a percentage of the total cation 
exchange capacity. 

Bedding planes. Fine strata, less than 5 millimeters 
thick, in unconsolidated alluvial, eolian, lacustrine, or 
marine sediment. 

Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Biscuit-scabland. Patterned ground that has mounds 
(biscuits) of moderately deep soils in complex with 
shallow and very shallow soils. it commonly is in an 
area affected by periglacial or congeliturbate 
processes. 

Blowout. A shallow depression from which all or most of 
the soil material has been removed by wind. A 
blowout has a flat or irregular floor formed by a 
resistant layer or by an accumulation of pebbles or 
cobbles. In some blowouts the water table is 
exposed. 

Bottom land. The normal flood plain of a stream, 
subject to flooding. 

Boulders. Rock fragments larger than 2 feet (60 
centimeters) in diameter. 

Breast height. An average height of 4 1/2 feet above 
the ground surface; the point on a tree where 
diameter measurements are ordinarily taken. 

Brush management. Use of mechanical, chemical, or 
biological methods to reduce or eliminate 
competition of woody vegetation to allow understory 
grasses and forbs to recover, or to make conditions 
favorable for reseeding. It increases production of 
forage, which reduces erosion. Brush management 
may improve the habitat for some species of wildlife. 

Butte. An isolated small mountain or hill with steep or 
precipitous sides and a top variously flat, rounded, 
or pointed that may be a residual mass isolated by 
erosion or an exposed volcanic neck. 

Cable yarding. A method of moving felled trees to a 
nearby central area for transport to a processing 
facility. Most cable yarding systems involve use of a 
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drum, a pole, and wire cables in an arrangement 
similar to that of a rod and reel used for fishing. To 
reduce friction and soil disturbance, felled trees 
generally are reeled in while one end is lifted or the 
entire log is suspended. 

Calcareous soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

Canopy. The leafy crown of trees or shrubs. (See 
Crown.) 

Canyon. A long, deep, narrow, very steep sided valley 
with high, precipitous walls in an area of high local 
relief. 

Capillary water. Water held as a film around soil 
particles and in tiny spaces between particles. 
Surface tension is the adhesive force that holds 
capillary water in the soil. 

Chemical treatment. Control of unwanted vegetation by 
use of chemicals. 

Chiseling. Tillage with an implement having one or more 
soil-penetrating points that loosen the subsoil and 
bring clods to the surface. A form of emergency 
tillage to control soil blowing. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter, in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 

Clay skin. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay film. 

Claypan. A slowly permeable soil horizon that contains 
much more clay than the horizons above it. A 
claypan is commonly hard when dry and plastic or 
stiff when wet. 

Climosequence. A sequence of related soils that differ 
from each other in certain properties primarily as a 
result of the effect of climate as a soil-forming 
factor. 

Coarse fragments. Mineral or rock particles larger than 
2 millimeters in diameter. 

Coarse textured soil. Sand or loamy sand. 

Cobbie (or cobblestone). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.6 to 25 
centimeters) in diameter. 

Cobbly soil material. Material that is 15 to 35 percent, 
by volume, rounded or partially rounded rock 
fragments 3 to 10 inches (7.5 to 25 centimeters) in 
diameter. Very cobbly soil material is 35 to 60 
percent of these rock fragments, and extremely 
cobbly soil material is more than 60 percent. 
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Colluvium. Soil material, rock fragments, or both, moved 
by creep, slide, or local wash and deposited at the 
base of steep slopes. 

Complex, soil. A map unit of two or more kinds of soil 
or miscellaneous areas in such an intricate pattern 
or so small in area that it is not practical to map 
them separately at the selected scale of mapping. 
The pattern and proportion of the soils or 
miscellaneous areas are somewhat similar in all 
areas. 

Compressible (in tables). Excessive decrease in volume 
of soft soil under load. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The 
composition of most concretions is unlike that of the 
surrounding soil. Calcium carbonate and iron oxide 
are common compounds in concretions. 

Conglomerate. A coarse grained, clastic rock composed 
of rounded to subangular rock fragments more than 
2 millimeters in diameter. It commonly has a matrix 
of sand and finer material. Conglomerate is the 
consolidated equivalent of gravel. 

Conservation cropping system. Growing crops in 
combination with needed cultural and management 
practices. If soil improving crops and practices used 
in the system more than offset the soil depleting 
crops and deteriorating practices, then it is a good 
conservation cropping system. Cropping systems 
are needed on all tilled soils. Soil improving 
practices in a conservation cropping system include 
the use of rotations that contain grasses and 
legumes and the return of crop residue to the soil. 
Other practices include the use of green manure 
crops of grasses and legumes, proper tillage, 
adequate fertilization, and weed and pest control. 

Consistence, soil. The feel of the soil and the ease with 
which a jump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic.—Readily deformed by moderate pressure 
but can be pressed into a lump; will form a "wire" 
when rolled between thumb and forefinger. 

Sticky. —Adheres to other material and tends to 
stretch somewhat and pull apart rather than to pull 
free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 


Umatilla County Area, Oregon 


Soft. —When dry, breaks into powder or individual 
grains under very slight pressure. 

Сетепіеа. —Нага; little affected by moistening. 
Contour stripcropping (or contour farming). Growing 
crops in strips that follow the contour. Strips of 
grass or close-growing crops are alternated with 

strips of clean-tilled crops or summer fallow. 

Control section. The part of the soil on which 
classification is based. The thickness varies among 
different kinds of soil, but for many it is that part of 
the soil profile between depths of 10 inches and 40 
or 80 inches. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Crop residue management. Returning crop residue to 
the soil, which helps to maintain soil structure, 
organic matter content, and fertility and helps to 
control erosion. 

Cropping system. Growing crops using a planned 
system of rotation and management practices. 

Cross-slope farming. Deliberately conducting farming 
operations on sloping farmland in such a way that 
tillage is across the general slope. 

Crown. The upper part of a tree or shrub, including the 
living branches and their foliage. 

Culmination of the mean annual increment (CMAI). 
The average annual increase per acre in the volume 
of a stand. Computed by dividing the total volume of 
the stand by its age. As the stand increases in age, 
the mean annual increment continues to increase 
until mortality begins to reduce the rate of increase. 
The point where the stand reaches its maximum 
annual rate of growth is called the culmination of the 
mean annual increment. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Decreasers. The most heavily grazed climax range 
plants. Because they are the most palatable, they 
are the first to be destroyed by overgrazing. 

Deferred grazing. Postponing grazing or arresting 
grazing for a prescribed period. 

Delta. A body of alluvium whose surface is nearly flat 
and fan shaped, deposited at or near the mouth of a 
river or stream where it enters a body of relatively 
quiet water, generally a sea or lake. 

Dense layer (in tables). A very firm, massive layer that 
has a bulk density of more than 1.8 grams per cubic 
centimeter. Such a layer affects the ease of digging 
and can affect filling and compacting. 

Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 

Desert pavement. A layer of gravel or coarser 
fragments on a desert soil surface that was 
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emplaced by upward movement of fragments from 
underlying sediment or remains after finer particles 
have been removed by running water or wind. 

Dip slope. A slope of the land surface, roughly 
determined by and approximately conforming with 
the dip of underlying bedded rock. 

Diversion (or diversion terrace). A ridge of earth, 
generally a terrace, built to protect downslope areas 
by diverting runoff from its natural course. 

Divided-slope farming. A form of field stripcropping in 
which crops are grown in a systematic arrangement 
of two strips, or bands, across the slope to reduce 
water erosion. One strip is in a close-growing crop 
that provides protection from erosion, and the other 
strip is in a crop that provides less protection from 
erosion. This practice is used where slopes are not 
long enough to permit a full stripcropping pattern to 
be used. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered 
drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the 
sudden deepening of channels or the blocking of 
drainage outlets. Seven classes of natural soil 
drainage are recognized: 

Excessively drained. —These soils have very high 
and high hydraulic conductivity and low water 
holding capacity. They are not suited to crop 
production unless irrigated. 

Somewhat excessively drained. — These soils have 
high hydraulic conductivity and low water holding 
capacity. Without irrigation, only a narrow range of 
crops can be grown and yields are low. 

Well drained.—These soils have intermediate water 
holding capacity. They retain optimum amounts of 
moisture, but they are not wet close enough to the 
surface or long enough during the growing season 
to adversely affect yields. 

Moderately well drained. —These soils are wet close 
enough to the surface or long enough that planting 
or harvesting operations or yields of some field 
crops are adversely affected unless artificial 
drainage is provided. Moderately well drained soils 
commonly have a layer with low hydraulic 
conductivity, a wet layer relatively high in the profile, 
additions of water by seepage, or some combination 
of these. 

Somewhat poorly drained. —These soils are wet 
close enough to the surface or long enough that 
planting or harvesting operations or crop growth is 
markedly restricted unless artificial drainage is 
provided. Somewhat poorly drained soils commonly 
have a layer with low hydraulic conductivity, a wet 
layer high in the profile, additions of water through 
seepage, or a combination of these. 
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Poorly drained.—These soils commonly are so wet 
at or near the surface during a considerable part of 
the year that field crops cannot be grown under 
natural conditions. Poorly drained conditions are 
caused by a saturated zone, a layer with low 
hydraulic conductivity, seepage, or a combination of 
these. 

Very poorly drained.—These soils are wet to the 
surface most of the time. They are wet enough to 
prevent the growth of important crops (except rice) 
unless artificially drained. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Duff. A term used to identify a generally firm organic 
layer on the surface of mineral soils. It consists of 
fallen plant material that is in the process of 
decomposition and includes everything from the 
litter on the surface to underlying pure humus. 

Eluviation. The movement of material in true solution or 
colloidal suspension from one place to another 
within the soil. Soil horizons that have lost material 
through eluviation are eluvial; those that have 
received material are illuvial. 

Eolian soil material. Earthy parent material accumulated 
through wind action; commonly refers to sandy 
material in dunes or to loess in blankets on the 
surface. 

Ephemeral stream. A stream, or reach of a stream, that 
flows only in direct response to precipitation. It 
receives no long-continued supply from melting 
snow or other source, and its channel is above the 
water table at all times. 

Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and the 
building up of such landscape features as flood 
plains and coastal plains. Synonym: natural 
erosion. 

Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 
catastrophe in nature; for example, fire that exposes 
the surface. 

Erosion pavement. A layer of gravel or stones that 
remains on the surface after fine particles are 
removed by sheet or rill erosion. 

Escarpment. A relatively continuous and steep slope or 
cliff breaking the general continuity of more gently 
sloping land surfaces and produced by erosion or 
faulting. Synonym: scarp. 

Excess alkali (in tables). Excess exchangeable sodium 
in the soil. The resulting poor physical properties 
restrict the growth of plants. 
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Excess fines (in tables). Excess silt and clay in the soil. 
The soil does not provide a source of gravel or sand 
for construction purposes. 

Excess lime (in tables). Excess carbonates in the soil 
that restrict the growth of some plants. 

Excess salts (in tables). Excess water-soluble salts in 
the soil that restrict the growth of most plants. 

Excess sulfur (in tables). Excessive amount of sulfur in 
the soil. The sulfur causes extreme acidity if the soil 
is drained, and the growth of most plants is 
restricted. 

Extrusive rock. igneous rock derived from deep-seated 
molten matter (magma) emplaced on the earth’s 
surface. 

Fallow. Cropland left idle in order to restore productivity 
through accumulation of moisture. Summer fallow is 
common in regions of limited rainfall where cereal 
grain is grown. The soil is tilled for at least one 
growing season for weed control and decomposition 
of plant residue. 

Fan terrace. A relict alluvial fan, no longer a site of 
active deposition, incised by younger and lower 
alluvial surfaces. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Fill slope. A sloping surface consisting of excavated soil 
material from a road cut. It commonly is on the 
downhill side of the road. 

Fine textured soil. Sandy clay, silty clay, and clay. 

Firebreak. Area cleared of flammable material to stop or 
help control creeping or running fires. It also serves 
as a line from which to work and to facilitate the 
movement of men and equipment in fire fighting. 
Designated roads also serve as firebreaks. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Fluvial. Of or pertaining to rivers; produced by river 
action, as a fluvial plain. 

Foothill. A steeply sloping upland that has relief of as 
much as 1,000 feet (or 300 meters) and fringes a 
mountain range or high-plateau escarpment. 

Foot slope. The inclined surface at the base of a hill. 

Forb. Any herbaceous plant not a grass or a sedge. 

Forest cover. All trees and other woody plants 
(underbrush) covering the ground in a forest. 

Forest type. A stand of trees similar in composition and 
development because of given physical and 
biological factors by which it may be differentiated 
from other stands. 

Fragile (in tables). A soil that is easily damaged by use 
or disturbance. 
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Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, buildings 
and other structures, and plant roots. 

Glaciolacustrine deposits. Material ranging from fine 
clay to sand derived from glaciers and deposited in 
glacial lakes mainly by glacial meltwater. Many 
deposits are interbedded or laminated. 

Gleyed soil. Soil that formed under poor drainage, 
resulting in the reduction of iron and other elements 
in the profile and in gray colors and mottles. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock as much 
as 3 inches (2 millimeters to 7.6 centimeters) in 
diameter. An individual piece is a pebble. 

Gravelly soil material. Material that is 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, as much as 3 inches (7.6 
centimeters) in diameter. 

Green manure crop (agronomy). A soil-improving crop 
grown to be plowed under in an early stage of 
maturity or soon after maturity. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table. 

Gully. A miniature valley with steep sides cut by running 
water and through which water ordinarily runs only 
after rainfall. The distinction between a gully and a 
rill is one of depth. A gully generally is an obstacle 
to farm machinery and is too deep to be obliterated 
by ordinary tillage; a rill is of lesser depth and can 
be smoothed over by ordinary tillage. 

Hard rock. Rock that cannot be excavated except by 
blasting or by the use of special equipment that is 
not commonly used in consiruction. 

Hardpan. A hardened or cemented soil horizon, or layer. 
The soil material is sandy, loamy, or clayey and is 
cemented by iron oxide, silica, calcium carbonate, or 
other substance. 

High-residue crops. Crops such as small grain and corn 
used for grain. If properly managed, residue from 
these crops can be used to control erosion until the 
next crop in the rotation is established. These crops 
return large amounts of organic matter to the soil. 

Hill. A natural elevation of the land surface, rising as 
much as 1,000 feet above surrounding lowlands, 
commonly of limited summit area and having a well- 
defined outline; hillsides generally have slopes of 
more than 15 percent. The distinction between a hill 
and a mountain is arbitrary and is dependent on 
local usage. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an upper case letter represents the major 
horizons. Numbers or lower case letters that follow 
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represent subdivisions of the major horizons. An 
explanation of the subdivisions is given in the Soi/ 
Survey Manual. The major horizons of mineral soil 
are as follows: 

O horizon.—An organic layer of fresh and decaying 
plant residue. 

A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, a plowed surface horizon, most of which was 
originally part of a B horizon. 

B horízon.—The mineral horizon below an A horizon. 
The B horizon is in part a layer of transition from the 
overlying A to the underlying C horizon. The B 
horizon also has distinctive characteristics such as 
(1) accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) prismatic or blocky 
structure; (3) redder or browner colors than those in 
the A horizon; or (4) a combination of these. 

E horizon.—The mineral horizon in which the main 
feature is loss of silicate clay, iron, aluminum, or 
some combination of these. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil- 
forming processes and does not have the properties 
typical of the overlying soil material. The material of 
a C horizon may be either like or unlike that in which 
the solum formed. If the material is known to differ 
from that in the solum, the number 2 precedes the 
letter C. 

R /ayer.—Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but it can be 
directly below an A or a B horizon. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Igneous rock. Rock formed by solidification from a 
molten or partially molten state. Major varieties 
include plutonic and volcanic rock. Examples are 
andesite, basalt, and granite. 

Iluviation. The movement of soil material from one 
horizon to another in the soil profile. Generally, 
material is removed from an upper horizon and 
deposited in a lower horizon. 

Infiltration. The downward entry of water into the 
immediate surface of soil or other material, as 
contrasted with percolation, which is movement of 
water through soil layers or material. 

Infiltration capacity. The maximum rate at which water 
can infiltrate into a soil under a given set of 
conditions. 

Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually 
expressed in inches per hour. The rate can be 
limited by the infiltration capacity of the soil or the 
rate at which water is applied at the surface. 

Intake rate. The average rate of water entering the soil 
under irrigation. Most soils have a fast initial rate; 
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the rate decreases with application time. Therefore, 
intake rate for design purposes is not a constant but 
is a variable depending on the net irrigation 
application. The rate of water intake in inches per 
hour is expressed as follows: 
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Intermittent stream. A stream, or reach of a stream, 
that flows for prolonged periods only when it 
receives ground water discharge or long, continued 
contributions from melting snow or other surface 
and shallow subsurface sources. 

invaders. On range, plants that encroach into an area 
and grow after the climax vegetation has been 
reduced by grazing. Generally, plants invade 
following disturbance of the surface. 

Irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation are— 
Border.—Water is applied at the upper end of a strip 
in which the lateral flow of water is controlled by 
small earth ridges called border dikes, or borders. 
Controlled flooding.—Water is released at intervals 
from closely spaced field ditches and distributed 
uniformly over the field. 

Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close-growing 
crops or in orchards so that it flows in only one 
direction. 

Drip (or trickle).—Water is applied slowly and under 
low pressure to the surface of the soil or into the 
soil through such applicators as emitters, porous 
tubing, or perforated pipe. 

Center pivot.—An automatically rotating sprinkler 
pipe, or boom, that supplies water to the sprinkler 
heads, or nozzles, from the center, or pivot point, of 
the system. 

Furrow.—Water is applied in small ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 

Hand line. —A sprinkler system in which the pipes 
containing the sprinkler heads are carried by hand 
to each new setting. 

Sprinkler. —Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to wet 
the soil. 

Wheel line.—A sprinkler system in which the pipes 
containing the sprinkler heads are supported on 
wheels and are rolled to each new setting. 

Wild flooding.—Water, released at high points, is 
allowed to flow onto an area without controlled 
distribution. 
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Knoll. A small, low, rounded hill rising above adjacent 
landforms. 

Lacustrine deposit (geology). Material deposited in lake 
water and exposed when the water level is lowered 
or the elevation of the land is raised. 

Landslide. The rapid downhill movement of a mass of 
soil and loose rock, generally when wet or 
saturated. The speed and distance of movement, as 
well as the amount of soil and rock material, vary 
greatly. 

Large stones (in tables). Rock fragments 3 inches (7.5 
centimeters) or more across. Large stones adversely 
affect the specified use of the soil. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Light textured soil. Sand and loamy sand. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 

Low-residue crops. Crops such as corn used for silage, 
peas, beans, and potatoes. Residue from these 
crops is not adequate to control erosion until the 
next crop in the rotation is established. These crops 
return little organic matter to the soil. 

Low strength. The soil is not strong enough to support 
loads. 

Mechanical treatment. Use of mechanical equipment 
for seeding, brush management, and other 
management practices. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Metamorphic rock. Rock of any origin altered in 
mineralogical composition, chemical composition, or 
structure by heat, pressure, and movement. Nearly 
all such rocks are crystalline. 

Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Miscellaneous area. An area that has little or no natural 
soil and supports little or no vegetation. 

Moderately coarse textured soil. Coarse sandy loam, 
sandy loam, and fine sandy loam. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, and silty clay loam. 

Mottling, soil. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—/few, common, and 
many, size—fine, medium, and coarse; and 
contrast—/aint, distinct, and prominent. The size 
measurements are of the diameter along the 
greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, more 
than 15 millimeters (about 0.6 inch). 
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Mountain. A natural elevation of the land surface, rising 
more than 1,000 feet above surrounding lowlands, 
commonly of restricted summit area (relative to a 
plateau) and generally having steep sides and 
considerable bare-rock surface. A mountain can 
occur as a single, isolated mass or in a group 
forming a chain or range. 

Munsell notation. A designation of color by degrees of 


the three simple variables—hue, value, and chroma. 


For example, a notation of 10YR 6/4 is a color in 
hue of 10YR, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7,9, (See Reaction, soil.) 

Nutrient, plant. Any element taken in by a plant 
essential to its growth. Plant nutrients are mainly 
nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, manganese, copper, boron, 
and zinc obtained from the soil and carbon, 
hydrogen, and oxygen obtained from the air and 
water. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. 

Pan. A compact, dense layer in a soil that impedes the 
movement of water and the growth of roots. For 
example, hardpan, fragipan, claypan, plowpan, and 
traffic pan. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Patterned ground. A term for the more or less 
symmetrical forms such as circles, polygons, nets, 
stripes, garlands, and steps that are characteristic 
of, but not confined to, mantles that have been 
subjected to intense frost action, as in periglacial 
environments. 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedon. The smallest volume that can be called “а soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percs slowly (in tables). The slow movement of water 
through the soil, adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permeability are: 

Very SOW i asan centies Less than 0.06 inch 


Slow ................... ... 0.06 to 0.2 inch 
Moderately 9Іом....................................-.- 0.2 to 0.6 inch 
Moderate........ .. 0.6 inch to 2.0 inches 
Moderately rapid.................................. 2.0 to 6.0 inches 
Rapid.................. 220.0 to 20 inches 
Very κοσμο More than 20 inches 
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Phase, soil. A subdivision of a soil series based on 
features that affect its use and management. For 
example, slope, stoniness, and thickness. 

pH value. À numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Pitting (in tables). Pits caused by melting around ice. 
They form on the soil after plant cover is removed. 

Plateau. An extensive upland mass with relatively flat 
summit area that is considerably elevated (more 
than 100 meters) above adjacent lowlands and 
Separated from them on one or more sides by 
escarpments. 

Plowpan. A compacted layer formed in the soil directly 
below the plowed layer. 

Ponding. Standing water on soils in closed depressions. 
The water can be removed only by percolation or 
evapotranspiration. 

Poor filter (in tables). Because of rapid permeability or 
an impermeable layer near the surface, the soil may 
not adequately filter effluent from a waste disposal 
system. 

Poor outlets (in tables). Refers to areas where surface 
or subsurface drainage outlets are difficult or 
expensive to install. 

Poorly graded. Refers to a coarse grained soil or soil 
material consisting mainly of particles of nearly the 
same size. Because there is little difference in size 
of the particles, density can be increased only 
slightly by compaction. 

Potential native plant community. The plant 
community on a given site that will be established if 
present environmental conditions continue to prevail 
and the site is properly managed. (See climax plant 
community.) 

Prescribed burning. The application of fire to land 
under such conditions of weather, soil moisture, and 
time of day as presumably will result in the intensity 
of heat and spread required to accomplish specific 
forest management, wildlife, grazing, or fire hazard 
reduction purposes. 

Productivity, soil. The capability of a soil for producing 
a specified plant or sequence of plants under 
specific management. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Proper grazing use. Grazing at an intensity that 
maintains enough cover to protect the soil and 
maintain or improve the quantity and quality of the 
desirable vegetation. This increases the vigor and 
reproduction of the key plants and promotes the 
accumulation of litter and mulch necessary to 
conserve soil and water. 

Rangeland. Land on which the potential natural 
vegetation is predominantly grasses, grasslike 
plants, forbs, or shrubs suitable for grazing or 
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browsing. It includes natural grasslands, savannas, 
many wetlands, some deserts, tundras, and areas 
that support certain forb and shrub communities. 

Range condition. The present composition of the plant 
community on a range site in relation to the 
potential natural plant community for that site. 
Range condition is expressed as excellent, good, 
fair, or poor on the basis of how much the present 
plant community has departed from the potential. 

Range site. An area of rangeland where climate, soil, 
and relief are sufficiently uniform to produce a 
distinct natural plant community. A range site is the 
product of all the environmental factors responsible 
for its development. It is typified by an association of 
species that differ from those on other range sites in 
kind or proportion of species or total production. 

Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely acid................................................. Below 4.5 
Very strongly acid... „4.5 to 5.0 
Strongly acid....... 5.1 to 5.5 


Medium acid... 


Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Residuum (residual soil material). Unconsolidated, 
weathered, or partly weathered mineral material that 
accumulated as consolidated rock disintegrated in 
place. 

Rill. A steep sided channel resulting from accelerated 
erosion. A rill generally is a few inches deep and not 
wide enough to be an obstacle to farm machinery. 

Road cut. A sloping surface produced by mechanical 
means during road construction. It is commonly on 
the uphill side of the road. 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, 
pebbles, cobbles, stones, and boulders. 

Rooting depth (in tables). Shallow root zone. The soil is 
shallow over a layer that greatly restricts roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Saline soil. A soil containing soluble salts in an amount 
that impairs growth of plants. A saline soil does not 
contain excess exchangeable sodium. 
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Salty water (in tables). Water that is too salty for 
consumption by livestock. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
Soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly 
sand-size particles. 

Saprolite (soil science). Unconsolidated residual material 
underlying the soil and grading to hard bedrock 
below. 

Scarification. The act of abrading, scratching, loosening, 
crushing, or modifying the surface to increase water 
absorption or to provide a more tillable soil. 

Sedimentary rock. Rock made up of particles deposited 
from suspension in water. The chief kinds of 
sedimentary rock are conglomerate, formed from 
gravel; sandstone, formed from sand; shale, formed 
from clay; and limestone, formed from soft masses 
of calcium carbonate. There are many intermediate 
types. Some wind-deposited sand is consolidated 
into sandstone. 

Seepage (in tables). The movement of water through the 
soil. Seepage adversely affects the specified use. 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
surface layer or of the underlying material. All the 
soils of a series have horizons that are similar in 
composition, thickness, and arrangement. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and runoff water. 

Shrink-swell (in tables). The shrinking of soil when dry 
and the swelling when wet. Shrinking and swelling 
can damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Siltstone. Sedimentary rock made up of dominantly silt- 
sized particles. 

Site class. A grouping of site indexes into 5 to 7 
production capability levels. Each level can be 
represented by a site curve. 

Site curve (50-year). A set of related curves on a graph 
that shows the average height of dominant trees for 
the range of ages on soils that differ in productivity. 
Each level is represented by a curve. The basis of 
the curves is the height of dominant trees that are 
50 years old or are 50 years old at breast height. 

Site curve (100-year). A set of related curves on a 
graph that show the average height of dominant and 
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codominant trees for a range of ages on soils that 
differ in productivity. Each level is represented by a 
curve. The basis of the curves is the height of 
dominant and codominant trees that are 100 years 
old or are 100 years old at breast height. 

Site index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 


height attained by dominant and codominant trees in 


a fully stocked stand at the age of 50 years is 75 
feet, the site index is 75. 

Skid trail. Trail or furrow made by a log or logs skidded 
over the surface of the ground. 

Slickensides. Polished and grooved surfaces produced 
by one mass sliding past another. In soils, 
slickensides may occur at the bases of slip surfaces 
on the steeper slopes; on faces of blocks, prisms, 
and columns; and in swelling clayey soils, where 
there is marked change in moisture content. 

Slippage (in tables). Soil mass susceptible to movement 
downslope when loaded, excavated, or wet. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 

Slope (in tables). Slope is great enough that special 
practices are required to ensure satisfactory 
performance of the soil for a specific use. 

Slow intake (in tables). The slow movement of water 
into the soil. 

Slow refill (in tables). The slow filling of ponds, resulting 
from restricted permeability in the soil. 

Small stones (in tables). Rock fragments less than 3 
inches (7.5 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Sodic (alkali) soil. A soil having so high a degree of 
alkalinity (pH 8.5 or higher), or so high a percentage 
of exchangeable sodium (15 percent or more of the 
total exchangeable bases), or both, that plant 
growth is restricted. 

Soft rock. Rock that can be excavated with trenching 
machines, backhoes, small rippers, апа other 
equipment commonly used in construction. 

Soil. A natural, three-dimensional body at the earth’s 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soil blowing. The hazard of soil blowing is related to the 
wind erodibility of the surface layer. Fine to coarse 
sand is most susceptible to blowing. 

Soil pubbling. Compaction of a soil when moist to the 
state where the soil particles are rearranged to a 
massive or structureless state. 
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Soil separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between 
specified size limits. The names and sizes of 
separates recognized in the United States are as 
follows: 

Millime- 
ters 
Very coarse вапад............................................. 2.0 to 1.0 
Coarse sand......... . 
Medium sand... 


....0.05 to 0.002 
ον μας e. Less than 0.002 

Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A, E, and B 
horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and plant and 
animal activities are largely confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter if rounded or 6 to 15 inches 
(15 to 38 centimeters) in length if flat. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 

Stripcropping. Growing crops in a systematic 
arrangement of strips or bands that provide 
vegetative barriers to wind and water erosion. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. The 
principal forms of soil structure are—p/aty 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and 
granular. Structureless soils are either single grained 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular cleavage, 
as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on the 
soil or partly worked into the soil. It protects the soil 
from wind and water erosion after harvest, during 
preparation of a seedbed for the next crop, and 
during the early growing period of the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Subsoiling. Tilling a soil below normal plow depth, 
ordinarily to shatter a hardpan or claypan. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Technically, the E horizon. Generally 
refers to a leached horizon lighter in color and lower 
in content of organic matter than the overlying 
surface layer. 

Summer fallow. The tillage of uncropped land during 
the summer to control weeds and allow storage of 
moisture in the soil for the growth of a later crop. A 
practice common in semiarid regions, where annual 
precipitation is not enough to produce a crop every 
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year. Summer fallow is frequently practiced before 
planting winter grain. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the “‘plow layer,” or the “Ap horizon.” 

Tail water. The water just downstream of a structure. 

Talus. Rock fragments of any size or shape, commonly 
coarse and angular, derived from and lying at the 
base of a cliff or very steep, rock slope. The 
accumulated mass of such loose, broken rock 
formed chiefly by falling, rolling, or sliding. 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series 
because they differ in ways too small to be of 
consequence in interpreting their use and behavior. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that water soaks into the soil or flows slowly to a 
prepared outlet. A terrace in a field generally is built 
so that the field can be farmed. A terrace intended 
mainly for drainage has a deep channel that is 
maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 

Terrace scarp. The steeper descending slope (more 
than 15 percent) of a terrace. It is cut or eroded by 
stream action. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying “coarse,” “fine,” or "very 
fine.” 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 


Toe slope. The outermost inclined surface at the base 
of a hill; part of a foot slope. 

Too arid (in tables). The soil is dry most of the time, and 
vegetation is difficult to establish. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Toxicity (in tables). Excessive amount of toxic 
substances, such as sodium or sulfur, that severely 
hinder establishment of vegetation or severely 
restrict plant growth. 

Tuff. A compacted deposit that is 50 percent or more 
volcanic ash and dust. 

Unstable fill (in tables). Risk of caving or sloughing on 
banks of fill material. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 

Variant, soil. A soil having properties sufficiently 
different from those of other known soils to justify a 
new series name, but occurring in such a limited 
geographic area that creation of a new series is not 
justified. 

Variegation. Refers to patterns of contrasting colors 
assumed to be inherited from the parent material 
rather than to be the result of poor drainage. 

Volcanic ash. The finer textured particles of material 
ejected from a vent during an eruption and 
transported through the air. 

Water bars. Smooth, shallow ditches or depressional 
areas that are excavated at an angle across a 
sloping road. They are used to reduce the 
downward velocity of water and divert it off and 
away from the road surface. Water bars can easily 
be driven over if constructed properly. 

Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth’s surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 

Windthrow. The action of uprooting and tipping over 
trees by the wind. 
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TABLE 1,.~~TEMPERATURE AND PRECIPITATION 


[Recorded in the period 1951-81 at Hermiston, OR] 


Precipitation 


Temperature 
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TABLE 1.--TEMPERATURE AND PRECIPITATION--Continued 
[Recorded in the period 1951-75 at Meacham, OR] 


Umatilla County, Area, Oregon 
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TABLE 1.--TEMPERATURE AND PRECIPITATION--Continued 


[Recorded in the period 1951-81 at Pendleton, OR] 


Precipitation 


Temperature 
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*A growing degree day is a unit of heat available for plant growth. It can be calculated by adding the 


maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which 


growth is minimal for range vegetation in the area (40 degrees F). 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


| 
| Temperature 
Probability ! 
= nF 
| 24o | 23% | 30 
і or lower j or lower i or lower 


[Recorded in the period 1951-81 at Hermiston, OR] 


€ d 


Last freezing 
temperature 
in spring: 


1 year in 10 


later than-- April 19 April 26 May 12 


2 years in 10 


later than-- April 11 April 21 May 6 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
5 years in 10 | 
later than-- | March 27 April 10 April 25 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


First. freezing 
temperature 
in fall: 


1 year in 10 


earlier than-- October 14 October 3 September 23 


2 years in 10 


earlier than-- October 22 October 9 September 28 


5 years in 10 


earlier than-- November 7 October 19 October 8 


SS ο ου. es emp а |‏ س سے سس سے سس سے سے سے سوہ سے مسا 
س س SS‏ س L...‏ سے سے کے ست ت کت —— 


[Recorded in the period 1951-75 at Meacham, ΟΕ] 


Last freezing 
temperature 
in spring: 


1 year in 10 


later than-- June 13 


May 4 May 23 


2 years in 10 


later than-- April 28 May 19 June 7 


5 years in 10 


later than-- April 17 May 10 May 26 


First freezing 
temperature 
in fall: 


1 year in 10 


eaxlier than-- October 12 September 22 August 29 


2 years in 10 


earlier than-- October 19 September 29 September 8 


5 years in 10 


earlier than-- November 1 October 13 | September 26 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL--Continued 


| 
| Temperature 
Probability | 
ا ب‎ 
I 24°F | 28 °F | s> OF 
1 or lower H or lower 1 or lower 


[Recorded in the period 1951-81 at Pendleton, OR] 


—— rr 


Last freezing 
temperature 
in spring: 


1 year in 10 


later than-- March 29 April 18 May 3 


2 years in 10 


later than-- March 19 April 8 April 26 


5 years in 10 


later than-- February 28 March 19 April 13 


First freezing 
temperature 
in fall: 


1 year in 10 


earlier than-- October 24 October 14 September 24 


2 years in 10 


earlier than-- November 5 October 25 October 5 


5 years in 10 


earlier than-- November 28 | November 15 October 28 


€——————————————— 
———————————————————————— 


LL À—M——‏ سے 
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TABLE 3.--GROWING SEASON 


| Length of growing season if daily 
| minimum temperature exceeds-- 
| 
| 


Probability 
| 24 °F ! 28 °F ! 32 °F 

[Recorded in the period 1951-81 at Hermiston, OR] 
| -as | 2 | 285 

9 years in 10 | 195 | 168 | 142 

8 years in 10 | 205 | 176 | 150 

5 years in 10 | 224 | 191 | 165 

2 years in 10 | 243 | 206 | 179 

1 year in 10 | 253 | 214 | 187 


| | 
9 years in 10 | 170 | 133 | 86 
8 years in 10 | 179 | 140 | 98 
5 years in 10 | 197 | 155 | 122 
2 years in 10 | 215 | 170 | 145 
1 year in 10 | 224 ! 177 | 157 


9 years in 10 I 234 | 203 | 165 
8 years in 10 | 246 | 214 | 174 
5 years in 10 | 269 | 236 | 191 
2 years in 10 | 294 | 260 | 210 
1 year in 10 | 314 | 278 I 225 


ا ا ا سسس 
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TABLE 4,--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


е Wasssukiaku su spawns n rra Gmusuwisusscussu a 
Map | Soil name | Acres Percent 


symbol, | 


45E jklicker very stony silt loam, 20 to 40 percent ѕ10реѕ---===-====--=-=====-=---------- 


| 
1B |Adkins fine sandy loam, 0 to 5 percent σα ος ος ο νο νο 22,860 | 1.5 
1C 1aakins fine sandy loam, 5 to 25 percent slopes----------- sss... 3,415 | 0.2 
2B |adkins fine sandy loam, gravelly substratum, 0 to 5 percent slopes----------------- 2/485 | 0.2 
2C jAdkins fine sandy loam, gravelly substratum, 5 to 25 percent slopes---------------- 895 | 0.1 
3A jAdkins fine sandy loam, wet, 0 to 3 percent slopes------------------------ nas eom 4,310 | 0.3 
3C jAdkins fine sandy loam, wet, 3 to 15 percent slopes------------------ Á—————ÓÁ——À 860 | 0.1 
4B jAdkins-Urban land complex, 0 to 5 percent 510реѕ-==---=----=-=-=-------------------6- 1,020 | 0.1 
5c |Mbee-Bocker-Anatone complex, 2 to 15 percent slopes-------------------------------l 31,910 | 1.9 
6B pander ly silt loam, 1 to 7 percent slopes---—-—-—-— --- | 815 | 0.1 
єс |Anderly silt loam, 7 to 12 percent slopes ee eae | 5,230 1 0.3 
6D jAnderly Silt loam, 12 to 20 percent oM ENSE MEN 3,715 | 0.2 
6E pander ly silt loam, 20 to 35 percent slopes---- е сне шш چ ت ھک د کے م چ چ ت‎ | 1,05 | 0.1 
7C [Anderly-Urban land complex, 7 to 12 percent "num 595 | * 
8B [вела silt loam, 1 to 7 percent Slopes--------------------------------------------| 45,110 | 227 
8с |Денепа silt loam, 7 to 12 percent οορεθ-------------------------------------------] 9,775 | 0.6 
9C | ocker very cobbly silt loam, 2 to 12 percent slopes-~ T 1,685 | 0.1 
10D | eker =BridgecrEek complex, 1 to 15 percent slopes--------- Ὁ 10,255 I 0.6 
11F μις "BUE KEEN association, 40 to 70 percent slopes----------------------- 一 一 一 一 | 12,085 | 0.7 
1ος σε silt loam, 1 to 12 percent slopes---——— ποτ | 16,505 | 1.0 
12E jor idgecresk silt loam, 12 to 35 percent Ls πο ο ο ο ουσ 915 | 0.1 
13F |Jpuckcreek-Grin association, 45 to 70 percent slopes=-——-— | 29,170 | 1.8 
14B [Burbank loamy fine sand, O to 5 percent slopen e n TÎ 8,465 | 0.5 
15B [Burke silt loam, 1 to 7 percent slopes--------------------- оні nd 15,160 I 0.9 
15C Burke silt loam, 7 to 12 percent πιο μισο σσ 3,530 | 0.2 
15E |Burxe silt loam, 12 to 30 percent a a a a RAE ο σοι 1,990 I 0.1 
16B | Santala silt loam, 1 to 7 percent slopes--------- enn er τπτ eo mn en a a етене memes d 280 | 
16C | Cantala silt loam, 7 to 12 percent slopes-------- νοκ Ss ъз Se | 955 | 0.1 
16D jooutala silt loam, 12 to 20 percent slopes---------------- I 3,225 | 0.2 
16Е Cantala silt loam, 20 to 35 percent slopes--------------- | 2,160 | 0.1 
17А |catherine Variant-Catherine silt loams, O to 3 percent Slopes rr rere 815 | 0.1 
18B Condon silt loam, 1 to 7 percent ωρα ee | 13,970 I 0.8 
18C | Condon silt loam, 7 to 12 percent ος ο ο ο mnn | 15,695 | 0.9 
18E | Condon silt loam, 20 to 35 percent slopes-——--— == | 1,450 | 0.1 
19D | Condon silt loam, 12 to 20 percent north slopes-----—--— omo TTA 7,280 | 0.4 
20D | Condon silt loam, 12 to 20 percent south slopes------------------ “| 2,215 | 0.1 
21р | Сопдоп-Вакеоуеп complex, 2 to 20 percent slopes------------------ “| 11,805 i 0.7 
22C pcowsly silt loam, 2 to 12 percent slopes--------------- ο mme mmi um iim mm mmm m | 10,275 | 0.6 
22D jCowsly silt loam, 12 to 20 percent =10реѕ-=-=---===-=-----------==------------ εί 2,435 ' 0.1 
23 | Dune | 1,345 | 0.1 
24B [Eli tsforde silt loam, 1 to 7 percent ee το ο | 6,445 I 0.4 
24C IBllistorde silt loam, 7 to 20 percent πο νο е ο ο ο Ae SRE | 1,440 | 0.1 
25C jEllisforde-Ellisforde, eroded complex, 1 to 20 percent slopes | 2,600 | 0.2 
26E | tic Durochrepts, 20 to 40 percent πε ο ο ο πες | 1,280 I 0.1 
27А jEsquatzel silt loam, O to 3 percent 510реѕ-=-=-=-==---=----=---------------6.------ - 2,350 | 0.1 
28A |Ereewater gravelly silt loam, O to 3 percent slopes------——--- 02 nr nnnen | 3,045 I 0.2 
29А το ης δε very cobbly loam, 0 to 3 percent slopes--————— | 3,675 | 0.2 
30A | reewater=+Urban land complex, O to 3 percent slopes---=-—-—T 1,070 | 0.1 
31B Gurdane silty clay loam, 0 to 7 percent slopes----- | 10,610 | 0.6 
31D 1Gurdane silty clay loam, 7 to 25 percent ο ο | 10,315 i 0.6 
315 |Gurdane silty clay loam, 25 to 45 percent slopes------— mm TTT | 8,80 | 0.5 
32E |Gurdane-Gwin17 association, 20 to 40 percent slopes--------- —————————Ó—— -| 23,175 | 1.4 
33D | Gurdane-Rockly complex, 2 to 20 percent slopes-------- ———À ہے سے سے س س‎ À— I 30,745 | 1.9 
34P dovin- Klicker rock outcrop complex, 30 to 70 percent slopes-------------- ee μμ... | 17,530 | 1.1 
35F | ine Rock outcrop complex, 40 to 70 percent slopes----------- 一 ~ 一 一 ~ 一 一 一 一 一 ни | 94,280 | 5.7 
36E jGwinly very cobbly silt loam, 7 to 40 percent 510реѕ--====-=---=-------------- στ] 21,715 I 1.3 
376 ү 20088 silt loam, 2 to 15 percent slopes-------------- oec e “| 8,040 i 0.5 
37E jHankins silt loam, 15 to 35 percent slopes----------- ————— 一 ~ 一 一 一 一 一 一 ”一 一 一 一 一 一 一 一 一 ~ | 2,225 | 0.1 
38C 1Heltez silt loam, 2 to 15 percent slopes------------ 一 一 一 一 一 一 e e === 3,695 і 0.2 
38E | silt loam, 15 to 35 percent S10PeS 一 一 一 一 一 ”一 一 一 ~ mmn ушкыны nesses 650 | * 
39A jHermiston silt loam, 0 to 3 percent slopes eerste reer s 15,000 | 0.9 
40C | Kahler silt loam, 2 to 15 percent ѕ1ореѕ---======-----=-=-------------------------- 735 | * 
40E | Kahler silt loam, 15 to 35 percent slopes----—--— ooo o—0TTT I 320 I * 
41F j aher gravelly loam, granite substratum, 35 to 70 percent slopes------ = | 2,935 | 0.2 
42A |Finberly fine sandy loam, O to 3 percent slopes=-----——T 4,595 | 0.3 
43A Kimber ly silt loam, O to 3 percent οκ μμ μυ νο 2,250 | 0.1 
44D |KlLicker silt loam, 2 to 20 percent Slee ο πι 4,280 I 0.3 
| 1,325 | 0.1 
1 ' 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 


— s rrss s r N 
| 


Map | Soil name Acres |percent 
symbol | | | 
| | | 
46C |k1icker~Anatone~Bocker complex, 2 to 15 percent slopes------------ 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 -| 31,535 | 1.9 
46Ε jKlicker-Anatone-Bocker complex, 15 to 35 percent slopes------------- — τι 10,365 | 0.6 
47В Koehler loamy fine sand, 0 to 5 percent ѕ1ореѕ----=---=-=-=-------=------------------- | 440 ! 
48E Inickskillet very stony loam, 7 to 40 percent bi quc ου | 36,970 | 2.2 
49F Irickskillet-Nansene association, 35 to 70 percent slopes----—— | 9,195 | 0.6 
50F [Lickskillet-Rock outcrop complex, 40 to 70 percent slopes~~~~~~~~ J 16,475 | 1.0 
51A |MCKay silt loam, 0 to 7 percent τ ο Ὁ | 13/090 | 0.8 
52D |MCKa7 silt loam, 7 to 25 percent north slopes---—-—— o0 ----- =| 5,610 I 0.3 
53D ΠΟ silt loam, 7 to 25 percent south slopes----------7-7-2-------22--2-- د تد تت‎ аы | 1,660 | 0.1 
54B | казе silt loam, 2 to 7 percent Slopes~~ | 7,515 | 0.5 
54C juo silt loam, 7 to 12 percent cs os a eS o] 5,490 | 0.38 
54D | kkalo silt loam, 12 to 20 percent slopes---------------------- σώος 2,510 0.2 
54E MENS silt loam, 20 to 35 percent μα μου ERR | 1,300 | 0.1 
55A jienoovt silt loam, 0 to 3 percent slopes-----------------e ennt nen 4,765 | 0.3 
56B |02208 silt loam, 1 to 7 percent slopes-------- ποσο» a | 24,205 | 1.5 
56C [октон silt loam, 7 to 12 percent πο κος ο ο οσο τι 11,220 | 0.7 
56E jHoxrow silt loam, 20 to 35 percent ѕ1ореѕ-----=-===---------------------------- 一 -| 6r270 | 0.4 
57D (чегеси silt loam, 12 to 20 percent north 510реѕ-=-=====---=------------=--------- | 5,850 | 0.4 
58D [Morrow silt loam, 12 to 20 percent south οι μας | 620 | 
59D | orrow=Bakeoyen complex, 2 to 20 percent slopes---————Tp 20,375 | 1.2 
60F p ensena silt loam, 35 to 70 percent slopes--------- Née to ii Ra Nam UB mS а аан | 7,830 | 0.5 
61A [Oliphant silt loam, 0 to 3 percent slopes-------- <= sas антта | 7,475 | 0.5 
εις | Oliphant silt loam, 3 to 12 percent slopes-------- mc E EE 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 | 1,815 | 0.1 
62ς | Oliphant silt loam, 3 to 25 percent slopes, πο ο ος TTD | 1,730 | 0.1 
63A jours silt loam, O to 3 percent slopes------- 2,545 | 0.2 
64B jPalouse silt loam, 1 to 7 percent S10peS= 一 一 一 一 一 一 一 57700 | 0.3 
64C |Palouse silt loam, 7 to 12 percent slopes----———— OD | 4,800 | 0.3 
64D | louse silt loam, 12 to 20 percent slopes-------- πώς | 6,205 i 0.4 
64E |Palouse silt loam, 20 to 35 percent slopes----———— ñ... 5,490 | 0.3 
65A jPedigo loamy fine sand, 0 to 3 percent slopes-------------7-- πομπή ρα Е) 295 | 
66A |Pedigo silt loam, 0 to 3 percent ѕ1ореѕ-========--------=--------------------- sem menm | 2,590 I 0.2 
67B jPilot Rock silt loam, 1 to 7 percent slopes-------------------—- n 30,905 | 1.9 
67C jPilot Rock silt loam, 7 to 12 percent slopes------7-------7----7-- come 000 5,660 | 0.3 
68D 12110 Rock silt loam, 12 to 20 percent north 510реѕ-===-====-==---------=---------- 1,970 | 0.1 
68E [5ilot Rock silt loam, 20 to 35 percent north slopes--=--*-_-_ m 410 | 
69D Eee Rock silt loam, 12 to 20 percent south slopes------------------ WIRD SEE I 2,195 | 0.1 
69E [ΘῈ Rock silt loam, 20 to 30 percent south slopes--------- Mmmm rim inermem 430 | = 
70 jPits, gravel------- <a 495 | * 
71A | Potamus gravelly loam, 0 to 2 percent slopes-----------------7 | 975 | 0.1 
72А [Powder silt loam, O to 3 percent 510реѕ-=====--=====--------=------------------------ | 8,410 | 0.5 
73D |Ezosser silt loam, 12 to 20 percent Б1орев==---====--=======------е-------е-е===е==е=) 510 I d 
73E (Prosser silt loam, 20 to 40 percent lo | 1,230 | 0.1 
74B [Quincy fine sand, O to 5 percent ο το Y 9,445 | 0.6 
75B [Quincy loamy fine sand, O to 5 percent slopes-------------- т UE | 16,570 | 1.0 
75Ε [Quincy loamy fine sand, 5 to 25 percent slopes----—M 11,415 I 0.7 
768 jQuincy loamy fine sand, gravelly substratum, 0 to 5 percent slopes------ | 8,385 | 0.5 
77С [Quincy loamy fine sand, 0 to 25 percent slopes, eroded----——— n | 1,475 | 0.1 
78B jQuincy-Rock outcrop complex, 1 to 20 percent slopes------— 1,615 | 0.1 
79B (Ritzville very fine sandy loam, 2 to 7 percent slopes--------------2-c- ooo eee o0 ooo 4,890 | 0.3 
79C [nite ie very fine sandy loam, 7 to 12 percent slopes--------------- νέαν 4,680 I 0.3 
79D (Ritzville very fine sandy loam, 12 to 25 percent slopes--------- ο ο ο i 9,055 | 0.5 
79E | Ritzville very fine sandy loam, 25 to 50 percent slopes- | 2,980 | 0.2 
80B [Ritzville silt loam, 2 to 7 percent slopes-------— л atom a ааа, | 33,410 | 2.0 
80C [ΕΙΤΕ silt loam, 7 to 12 percent slopes----------------- анна oe | 13,815 | 0.8 
80D jRitzville silt loam, 12 to 25 percent slopes----------------7--- наа | 22,635 j 1.4 
81E [Ritzville silt loam, 25 to 40 percent north ق‎ μι | 4,230 | 0.3 
82E jRitaville silt loam, 25 to 40 percent south slopes------------------7- RN APUD 440 | * 
83C | Εν i1le-Rock outcrop complex, O to 25 percent slopes----_—— J 450 | * 
84 τ τν ο ου ος. ο. 415 I * 
85F |Rock outcrop-Xeric Torriorthents complex, 10 to 70 percent slopes----——— 1,895 | 0.1 
86D [Rockiy very cobbly loam, 2 to 20 percent slopes=-----——————— 5,565 I 0.3 
87B | Sageni11 fine sandy loam, 2 to 5 percent slopes------------— 000007 і 11,905 | 0.7 
87C | Sagehill fine sandy loam, 5 to 12 percent slopes---------------- emma mm —À | 1,300 | 0.1 
88B | Shano very fine sandy loam, 2 to 7 percent slopes------— μμ. ceca accent! | 137885 | 0.8 
88C | Shano very fine sandy loam, 7 to 12 percent slopes------ == | 5,930 | 0.4 
88D | Shano very fine sandy loam, 12 to 25 percent slopes------------ | 6,475 | 0.4 
89B Shano silt loam, 2 to 7 percent slopes------------------———— mem | 27,670 | 1.7 
1 1 


See footnote at end of table. 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 
κας Y UTICA сч ле a I I _ хл ———aÑ ,—— S ————— 


Мар | $о11 паше | Acres Percent 
symbol 

| | | 
89C | Shano silt loam, 7 to 12 percent slopes————q- 6,745 | 0.4 
89D | Shano silt loam, 12 to 25 percent slopes----- ολων, سس ت‎ 一 一 一 一 一 一 一 一 一 一 一 一 | 5,385 I 0.3 
89E Shano silt loam, 25 to 40 percent ο ο ο ον | 620 | * 
90A Isilvies-Hinom complex, 0 to 3 percent S10pPeS= 一 一- 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 5,980 | 0.4 
91А IStanfield silt loam, 0 to 3 percent S10pPeS 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 ~ 一 一 一 525 I * 
92А |Stanfield silt loam, reclaimed, 0 to 3 percent slopes-------------------2-2-2--2-2--2-2-- 1,820 i 0.1 
93B | Starbuck very fine sandy loam, 2 to 20 percent ALTAIR 935 I 0.1 
94A jStarbuck-Rock outcrop complex, 0 to 5 percent slopes------------- ——— “j 3,160 | 0.2 
95B | Taunton fine sandy loam, 1 to 7 percent sope | 8,055 I 0.5 
96B jThatuna silt loam, 1 to 7 percent slopes--------2------- was σου 3,220 I 0.2 
96D jThatuna silt loam, 7 to 20 percent slopes-------------------—-—- amam mw mmm mw -- т I 580 I * 
97C [2018 silt loam, 3 to 15 percent СЕЕ 46,185 I 2.8 
97E [2015 silt loam, 15 to 35 percent ο oed 14,605 | 0.9 
98C (Tolo silt loam, granite substratum, 3 to 15 percent pui ο ο ο ОНЕ | 1,330 I 0.1 
98E |zolo silt loam, granite substratum, 15 to 35 percent opes | 1,920 i 0.1 
99C | 2010-Кі1легспе association, 3 to 15 percent O наар нананонаНа 885 | 0.1 
99E |Zolo-Kilmerque association, 15 to 35 percent slopes------ | 590 | * 
100C |Tolo-Klicker association, 3 to 15 percent slopes----------------------------------- I 19,555 i 1.2 
100E {2010-К1іскег association, 15 to 35 percent slopes---- ee 10,830 | 0.7 
101А | lolo Variant silt loam, 0 to 3 percent slopes---------------------- nen Ñ... | 415 | * 
102С |їчеш111а silty clay loam, 1 to 15 percent slopes------------------------— -------- 1 1,280 | 0.1 
103E jutuilla silty clay loam, 15 to 35 percent north εν ο ποτ ο 460 | 
104E [Tutuilla Silty clay loam, 15 to 35 percent south ο ο | 1,160 j 0.1 
105A jUmapine silt loam, 0 to 3 percent wo Lib BRE | 1,810 | 0.1 
106А | Uwapine silt loam, reclaimed, 0 to 3 percent oe 3,065 0.2 
107E jUmatilla-Kahler association, 15 to 35 percent slopes-------------- ЕС | 1,090 0.1 
107Е |Umatilla-Kahler association, 35 to 70 percent ο SRA, | 9,735 | 0.6 
108Ε [Umatilla-Kahler-Gwin association, 35 to 70 percent Stopes ος ΌΟ-- 84,915 | 5.1 
109A [увазе silt loam, 0 to 3 percent Ls ο TT 3,515 | 0.2 
110А [уенга cobbly loam, 0 to 3 percent slopes--------- анні | 1,630 | 0.1 
111A |Vitrandepts, О to 5 percent slopes--------- ο ο TÎ 1,815 | 0.1 
1128 j aha silty clay loam, 1 to 12 percent E ο SS EE улт REE 8,010 | 0.5 
112D Raha silty clay loam, 12 to 25 percent ΟΕ ΤΙ ἘΞ 11,565 | 0.7 
112E (aha silty clay loam, 25 to 40 percent slopes a ΤΕ EEE 1,930 | 0.1 
113D {Habe Rock iy complex, 2 to 20 percent ee ο ο ο ο ο. 14,075 I 0.9 
114B 1Ralla Walla silt loam, 1 to 7 percent PIO ο το ο οσο. сы 117,400 I 7.1 
114C ¿(Walla Walia silt loam, 7 to 12 percent slopes------ 一 ~ 一 一 一 一 一 -一 | 377572 | 2.3 
115D {Walla Walla silt loam, 12 to 25 percent north slopes-------- نے‎ itm m EA | 21,555 | 1。3 
115E | alla Walla silt loam, 25 to 40 percent north slopes----------------- Ñ. | 27659 | 0.2 
116D | alla Walla silt loam, 12 to 25 percent south slopes---------- s | 18,670 j 1.1 
117D | Walla Walla silt loam, 12 to 25 percent south slopes, eroded------ — wasi э: 2,170 | 0.1 
118B | Walla Walla silt loam, hardpan substratum, 1 to 7 percent ο ον EATER 5,870 | 0.4 
119A ας loamy fine sand, O to 3 percent slopes------------------------ == HÀ À— | 6,835 | 0.4 
120C [Henserepuiney complex, 0 to 12 percent sius, ο ο ο ο CREAR ο ο 690 | * 
121B kita silt loam, 2 to 7 percent Ὁ -.-.-: 535 I * 
12156 jWillis silt loam, 7 to 12 percent slopes--------------------- | 400 | * 
121D pWiliis silt loam, 12 to 30 percent slopes------------ -------- | 535 | * 
122B [Winchester sand, 0 to 5 percent slopes----------------- Ñ. | 9,935 | 0.6 
1238 |Winchester-Quinton complex, O to 5 percent slopes------------- СЕС 1,385 | 0.1 
124B | Winchester~Urban land complex, 0 to 5 percent ee О j 530 i 
125F | rentham-Rock outcrop complex, 35 to 70 percent SLOPE ο πο E 2,300 I 0.1 
126A |Xerofluvents, О to 3 percent siopes----- 一 一 一 一 一 一 一 一 一 | 11,795 | 0.7 
127F [5991136 Durorthids, 30 to 60 percent slopes---- I 320 I * 
128A [ва silt loam, O to 3 percent slopes--------------- | 4,160 | 0.3 
129A | akima-Urban land complex, 0 to 3 percent ee ποτ σι 655 | * 

OE SN a la CMM MM MM MC DM C EE 1,653,951 | 100.0 


* Less than 0.1 percent. 
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TABLE 5.--LAND CAPABILITY CLASSIFICATION AND YIELDS PER ACRE OF CROPS AND PASTURE 


Yields are 


Capability classification and 


Absence of a yield indicates that the soil 


is not suited to the crop or the crop generally is not grown on the soil. 


yields are not given for map units that include Urban land] 


{Yields in the N columns are for nonirrigated soils; those in the I columns are for irrigated soils. 
those that can be expected under a high level of management. 


| Peas, green 


Potatoes, 
Irish 


Corn 


Alfalfa hay | 


| heat ғ winter | Barley | 


Land 
capabilit 


map symbol 


Soil name and 
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TABLE 5.--LAND CAPABILITY CLASSIFICATION AND YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


| Peas, green 
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Irish 


Corn 


Alfalfa hay | 


Wheat, winter) Barley 


Land i 
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TABLE 5.--LAND CAPABILITY CLASSIFICATION AND YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


| Peas, green 


Potatoes, 
Irish 
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Alfalfa hay | 


Wheat, winter| Barley 


Land 
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TABLE 5.--LAND CAPABILITY CLASSIFICATION AND YIELDS PER ACRE OF CROPS AND PASTURE--Continued 
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TABLE 5.--LAND CAPABILITY CLASSIFICATION AND YIELDS PER ACRE OF CROPS AND PASTURE--Continued 
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TABLE 5.--LAND CAPABILITY CLASSIFICATION AND YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


! Peas, green 


Potatoes, 
Irish 


Corn 


| Alfalfa hay | 


Barley 


і 
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TABLE 5.--LAND CAPABILITY CLASSIFICATION AND YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


| Peas, green 


Potatoes, 
Irish 


Corn 


| Alfalfa hay 


Barley 


Wheat, winter 
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capabilit 


Soil name and 
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TABLE 5.--LAND CAPABILITY CLASSIFICATION AND YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


| Peas, green 


Potatoes, 
Irish 


Alfalfa hay | Corn 


Wheat, winter| Barley 


| 
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Land 
capabilit 


map symbol 


Soil name and 


ns 


re ee, Pere ΠΠ ΠΠ 71313334 ΤΠ 
8 1 j i t t ' П [ i I ' ' Ц i i ' i i ' ' ' 
a ' ῃ ῃ 1 i 1 1 1 t 1 ' ' ' ῃ i ' ' ' ῃ i ῃ 1 [ 
§ ' ' i ' ' ' ' ' i ' ' Π Π 1 ' i ' 1 ' ' ' 1 i 
REI HIM EMINET MM REED Ge MEE RHET DEN sasa Sr ج‎ masus: MEE MIN RT ME 
m ! П ῃ ' ' ' ' ! ' ' ῃ ῃ ' ' ῃ ' ' i П i Д 1 1 
Яя [] 1 i ' ' ' ' ' ' ' ' ' ' ' I ' ' 1 1 і 
NUBE r Ts Tn r s οκ πα зна 
f ' ' 1 ' ' ' ' ῃ ῃ 1 1 Д ! i I 1 1 ' i ' l m 
| ' ' 1 [ L] I ' i ' t ' ' 1 ' ' ' ' 1 ' 1 і 
TUUM η Πρ ESE oe 34 з ΓΤ ΓΕ — ЕНЕ ТОСЕ 43 4d H4 
[ i [| ῃ ' 1 ῃ 1 ' ' i i ' I і t i 1 ῃ ῃ ῃ ' i 
| i П i [ ' ' ' ' ' ' ' ' [] І ' [| i Π ' ' 1 ' ' 
"un 1 | | i1 | | | o oO i 1| 1 1 1 O "1| 1 1| O6 4 1 Oo —- 
[2] 1 ῃ і ' ' ' ' ° 0 1 [ ῃ 1 ' » » [ ' ' . ' ' С 
Β i Ц i [ i ' I + i ' i t ' Ὁ κο 1 ' ' eo ' ' ~ 
一 一 
a ' ῃ ῃ ῃ 1 i ῃ ' 1 [ ῃ ' ' H ° . ' 1 i ° ' ' 1 
Β ' 1 i ' ' I ' ' i ' ' ' ' r4 ч ' i 1 a ' П ' 
—— = s s 
a ' I ' ' ' ' ' ' I ' ῃ ῃ i [] i i П 1 ' 1 ' 1 1 
B i Ц 1 ' 1 П i i i t ' ' 1 ' ' і 1 ' 1 1 1 ' i 
ee 
u i ῃ ῃ ' i ' ' Н 1 П о © 1 ῃ o o [| ' i o ῃ ῃ ' 
£ ' [] 1 i Ц Π ' i i П * 9 ' 1 » 0 ' ' 1 * 1 i ' 
ri H 4 rA ч 
ῃ l ' 1 | 1 ' с e [| Ϊ 1 ' ' о 00 ' 1 t о П 1 і 
中 Ц ' ' ' i [ Ц i i τή 1 1 i A ͵ ' τή 
—— n x αν Ge ees CMM m 
' 1 1 Д ' ' Pow + ' ο ез 1 П Ὁ Ὁ + ' E Ὁ ' ' N 
| ' ' ' ' ' ' ' ' 1 ' t ' ' 
' ' ' ῃ 1 ' ' a л Ф Ф t ' ' Ф Ф [| ῃ ' 9 = z Ф 
ῃ i П 1 ' ' 1 η H = H 1 ' ' H = ῃ ῃ ! ч н 
' 1 ' i ' i i | H [21 H i ' ' H H 1 ' H н н H 
H H H 
> > > > : = NEL. = > H m = 
L l ll 1.11 f 1 1 | 4 4 Í || | ΤΕ j 1.1 
H i [| 1 1 1 1 i 1 [| ' I 1 i t ] 1 | 1 ' I | £ ' 
1 Н ῃ ῃ ῃ ῃ L| ' ' ' ' ' ' a Н ῃ 1 П 4 [| i [| 
' t t ῃ ' ῃ ῃ ' ' ги 1 ῃ ῃ tim dd id τὸ id to 15“ 1 ια © 
[ i ' ' ' ῃ ῃ ῃ ῃ 12 1 ῃ ῃ τω tet tet Tea Επ. ἐπ ! iv | 
S | s d g i tot ὶ io i i I i is ig is is Re 13 | Ië | 
aq | nod e d 1 ῃ ' | ο d» ῃ i i IE IE IE dz HE IE | ῃ ῃ 
a h ri 7 a h d 1o 149 | 8 ' ' ' t ' ' ' ' і ' ты fh τη 
4» ο Ф es эў Q 45 “ἡ 9 ' Па. ٩ 1 ' ' 1 1 1 g ' g iad το g ig io το ΓΙ 
Re d E d EV a 8 I IN tn ін l ig Lg 4 ta mH FR Im sa Im ta ta ic 
58 d EB 3 gg S & 58 59 ña AS AS NS Md Sg Sg HE dg 69 BE AS Se АЧ 
о 5 op © δά ë OF ASF ndi AE HE AE AE AE AR HE AE AE HE HME AE wax 
μη = E e 四 n єз = a a = τή τή ο ч ri a e τη 


See footnote at end of table. 


263 


Umatilla County, Area, Oregon 


TABLE 5.--LAND CAPABILITY CLASSIFICATION AND YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


| Peas, green 


Irish 


Potatoes, 


Corn 


Alfalfa hay | 


Barley | 


Wheat, winter | 


Land 
capabilit 


map symbol 


Soil name and 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 6.--RANGELAND AND WOODLAND UNDERSTORY PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES 


[Only the soils that support vegetation suitable for grazing are listed, except for those that are in map 
units that include such soils] 


i T Total produc tion T T 


Soil name and Grazing site | | Characteristic vegetation |compo- 
| 


weight 
Н | tS 7acret Н Pot 


map symbol | |Kina of year | Dry 5 ton 
| 


| | 
1B, 1С, 2В, 2C-----|sanay Loam, 8-10" p.z.-------- Favorable | 800 |Needleandthread---------------| 50 
Adkins | [Normal | 500 [Bluebunch wheatgrass | 25 
| Unfavorable | 300 j^ E SSSI 10 
AB*: | | | | | 
Adkins------------ [Sandy Loam, 8-10" p.z.-------- | Favorable | 800 [Needeandthread --------------- | 50 
| Normal I 500 jBiuebuach wheatgrass---------- | 25 
| л ауотарте | 300 [Pis Sagebrush----------------— | 10 
Urban land. | | | | | 
5C: | | | | | 
Kibee------------- | Mountain Loamy, 18-22" p-z.-==| Favorable | 2,300 | tdaho fescue------------------ | 75 
| | Normal і 1,800 | Bluebunch wheatgrass----- е 15 
| 人 | 1,300 | Prairie junegrass-------- саш 5 
Bocker------------ |very Shallow, 144" p. 2. 77---- |Favorable | 600 | Sandberg bluegrass----------—-| 40 
| [Normal | 400 ρω πο ο ο | 15 
| {Unfavorable | 200 ΕΕ вачеһгивһ=========-===== | 10 
| | | [Idaho fescue 5 
Anatone----------- Ichallow Loamy, 18+" p.z.------ | Favorable | 1,600 Ipiuebunch wheatgrass---------- | 45 
| [Normal | 1,000 [тааһо EeSscue~ 一 一 一 一 ~ 一 一 一 一 一 一 一 一 ”一 一 一 | 25 
| | Unfavorable | 500 {Sandberg biluegrass------------ | 10 
6B, 6C------------- Iroamy, 12-14" pz。------------|Favorable | 1,400 | Taaho ———À | 50 
Anderly | Normal | 1,100 IB1uebunch wWheatgrass----------| 40 
| |Unfavorable | 700 | | 
6D, GB | South, 10-14" p.z.------------ |Favorable | 1,200 |Biuebunch wheatgrass | 70 
Anderly I jNormal I 900 Sandberg bluegrass------------ | 10 
Unfavorable 400 
| | | | | 
ΚΝ | | | | | 
Ander ly----------- | Loan, 12-14" p.z,----------- -| Favorable | 1,400 | tdaho fescue------------------ | 50 
| | Normal I 1,100 |BLuebunch Μαι βρε η 80 
j jUnfavorable | 700 I | 
Urban land | | | | | 
Ё | | | | | 
8B，8C------------- |peep Loam, 18-22" p.z.--------|Favorable | 3,500 | Tdaho fescue------------------ | 70 
Athena | jore. I 2,500 үр uebuneh wWheatgrass---------- | 10 
j j Unfavorable I 1,800 |aawthorn ο κό musasasa S елны | 5 
| | I ο chokecherry------------ | 5 
2 very Shallow, 14+" p.2.-------Favorable | 600 | Sandberg bluegrass------------ | 40 
| | | | | 
Bocker jNormal i 400 jBluebunch wheatgrass------ -| 15 
| | afavorable | 200 (Stiff sagebrusb ποσα 10 
Idaho fescue------------------1 5 
| | | | | 
1008: | | | | | 
Bocker----------- -Jvery Shallow, 144" p.z.------- |Favorab1e | 600 |sanaberg bluegrass------------ | 40 
| nomal | 400 μή wheatgrass---------- | 15 
Unfavorable 200 {Stiff sagebrush--------------- 10 
| | | [тааһо fescue------------------ | 5 
Bridgecreek------- [Mountain Loamy, 18-22" p-z.~~-| Favorable | 2,300 | 1aaho fescue------------------ | 75 
Normal | 1,800 | περασει wheatgrass---------- | 15 
IUnfavorable I 1,300 [тетте junegrass------------- | 5 
[ 1 


l 
| | 
1 
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TABLE 6.--RANGELAND AND WOODLAND UNDERSTORY PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


| | Total production | | 
Soil name апа j Grazing site | | | Characteristic vegetation [Compo- 
map symbol | k of year | Dry | | sition 


weight 
| acre, | Pot 
11F*: | | | | 
| 


| 
| 

Bowlus------—Ipeep North, 18-22" p.z.----~=-| Favorable 
| 


| ntavorable 


Loamy, 12-14" p.z.------------l Favorable 


18B, 18C----------- 


| 
| 
| 
| 
| 1,400 | dano fescue------------------| 50 
| 
| 
| 


| 3,500 |1aano ————M— Бр 
| Normal | 3,000 jConmon snowberry---===--=---== 10 
Unfavorable 2,000 !Hawthorne-----7-—------------ -— 5 
| | | commen chokecherry--------- ---| 5 
Buckcreek--------- | Steep North, 18-22" p.z.====--| Favorable | 2,500 | Idaho овса 70 
і | Normal | 2,000 [Bluebunch wheatgrass----------| 5 
Unfavorable 1,500 {Соттоп snowberry--------------| 5 
| | d | 
12C, 128-------—--- | Mountain Loamy, 18-22" p.z.---| Favorable | 2,300 [тааһо fescue------------------| 75 
Bridgecreek j jNormal | 1,800 |Bluebunch wheatgrass--------- -| 15 
Unfavorable 1,300 ‘Prairie junegrass-------------! 5 
| | |“ | | 
13F*: | | | | ] 
Buckcreek---------|Steep North, 18-22" pez. 7777-7 | Favorable | 2,500 [тааһо fg£escue----—- | 70 
| jNormal j 2,000 | Bluebunch wheatgrass-----=====] 5 
| jUnfavorable | 1,500 | Conon snowberry---——— 5 
Gwin---——Shallow South, 14+" p.z. === | Favorable | 1,200 |B1uebunch wheatgrass | 70 
| |Normaz | 700 | Idaho η 10 
| | favorable | 400 |Sandberg να... τ | 5 
14B---——--------—-|sanes, 8-10" p.z.----------- 一 |Pavorable | 700 |Need1eanāthreađ---------------| 40 
Burbank | jNormal | 500 [Indian ricegrass---------—----| 30 
Unfavorable 400 lAntelope bitterbrush----------| 15 
| | | Thickspike wheatgrass---------| B 
15B, 15C, 15Ε------]τοαπγ, 8-10" p.2, =~ | Favorable | 800 |Bluebunch wheatgrass----------| 75 
Burke | | Normal | 500 jSandberg bluegrass------------| 15 
Unfavorable 300 
| | | | l 
168, 16C-----------lloamy, 12-14" pz.------------|Favorable | 1,400 Í Idaho Ἐδεσίὂ-------------------ἷ50 
Cantala | |Normal | 1,100 [Biuebunch wheatgrass----------| 40 
Unfavorable 700 
| | | | 
160, l6E----------- North, 10-14" р.2.------------|Рауогађ1е | 1,800 | 1đaho fescue------------------ | 70 
Cantala | [Normal I 1,400 jBluebunch wheatgrass | 15 
Unfavorable 700 
| | | | | 
17A*: | | | | | 
Catherine Variant-|Meado ——  À—— Favorable | 5,000 |Tuftea bairgrass--------------| 60 
jNormal i 4,000 judge e το πο το 20 
| favorable i 3,000 [patic HB 10 
Catherine--------- Meadow-———JJJJÀ— | Favorable | 5,000 |τάεέοα hairgrass----------- ---| 60 
[Normal I 4,000 [Sedge-— ===.. | 20 
| 3,000 (Baltic rush-—--- ------------- | 10 
l 
Condon {Normal ! 1,100 jBluebunch wheatgrass--------7-| 40 
отсега | 700 I | 
18E, 19D-----------|North, 10-14" p.z.————— Favorable I 1,800 |raaho fescue---------------—--| 70 
Condon jNormal | 1,400 1Bluebunch Wheatgrass---------- | 15 
Unfavorable 700 
| | | | | 
20D----------------lsouth, 10-14" pez =~ | Favorable | 1,200 |Bluebunch wheatgrass----------| 70 
Condon | [Normal | 900 jSandberg bluegrass----- ------- | 10 
| [Untavorable | 400 | | 
Π 1 4 ' 


See footnote at end of table. 
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TABLE 6.--RANGELAND AND WOODLAND UNDERSTORY PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 
T T Total production | T 


Soil name and | Grazing site | | Characteristic vegetation |Сошро- 
map symbol Dry I | sition 


Rock outcrop. 


| | 
d | | | | 
Condon------------!Loamy, 12-14" p.z.------------|Favorable 1,400 !Idaho fescue------------------| 50 
| Normal | 1,100 IBluebunch wheatgrass~---------| 40 
| | Unfavorable | 700 | | 
Bakeoven===--==-== | Very Shallow, 10-14" p.z. -----lFavorable | 400 | Sandberg bluegrass------------| 50 
Normal 300 ‘Stiff sagebrush---------------, 10 
| lunfavorable | 100 |Bluebunch wheatgrass----------| 5 
| | | | 
226, 22D----------- | Pine-Fir-Seage---------------- Favorable | 1,000 [ктк sedge---------------------| 40 
Cowsly | [Normal | 800 [3педгавв=—-=-================ | 30 
Unfavorable 600 Common snowberry--------------| 5 
| | | cerros mm 5 
248, 24C-—— |Loany , 10-12" p.z. === | Favorable | 1,200 |Bluebunch Yheatgrass----------| 80 
Ellisforde Normal 900 [Idaho fescue------------------1 5 
I I |Unfavorable | 500 | Sandberg bluegrass | 5 
25C*: | | | | | 
Ellisforde-------=[Loany, 10-12" Dz. =m | Favorable | 1,200 |Bluebunch vheatgrass----------| 80 
Normal 900 (Idaho fescue--------------- -== 5 
| | Unfavorable | 500 |sandbers bluegrass----- d 5 
Ellisforde, eroded!Loamy, 10-12" p.z.------------lFavorable | 1,200 |Bluebunch wheatgrass----------| 80 
| [Normal | 900 | tdaho fescue--------------- —-] 5 
| |mnfavorable | 500 | Sandberg bluegrass------------| 5 
| | | | | 
31B, 31D, 31B------|clayey， 14+" p.z.-------------|Favorable | 1,600 | raaho fescue------------------| 75 
Gurdane I [Normal | 1,100 jPBluebunch WHERE GEARS SS μαι 15 
Unfavorable 600 
| | | | | 
32E*: ! | | | | 
Gurdane----------|ciarey, 144" pez. -------------lFavorable | 1,600 [тааһо εοφουο-------------------] 75 
Normal 1,100 jBluebunch мһеаёсдгаѕѕ-=-=======: 15 
| | Unfavorable | "600 | | 
Gwinty-—=-------==| shallow South, 14+" p.z, ------|Favorable | 1,200 [в1перилсһ wheatgrass | 70 
Normal | 700 Idaho fescue------------- =.. 10 
| | Unfavorable | 400 | Sandberg bluegrass------------| 5 
33D*: | | | | | 
Guréane----------=[Clayey, 14+" p.z mamma Favorable | 1,600 |raano fescue--=--------------- | 75 
Normal 1,100 {Bluebunch wheatgrass---=======, 15 
| |Unfavorable | "600 | | 
Rockly------------lvery Shallow, 14+" p.z,.------- {Favorable | 600 |Sanaberg bluegrass---— | 40 
| Normal | 400 |Biuebunch wheatgrass------—-- | 15 
| lunfavorable | 200 [θείες sagebrush | 10 
Idaho fescue------------- ως 5 
| | | і i 
34F*: | | | | | 
Gyin------- = | Shallow South, 14+" pez. 777777 | Favorable | 1,200 IBiuebunch vheatgrass----------| 70 
Normal 700 (Idaho fescue------------------| 10 
! |mtavorable | 400 | Sandberg bluegrass------------| 5 
Klicker--------- ~- | Pine-snowberry-Sedge EE RU EID RUE [Favorable | 1,000 {eax sedge---------------------| 50 
| [Normal | 800 |Pinegrass----7---------- ------| 30 
| | favorable | 600 | Como snowberry--------------|1 5 
j I | Idaho fescue------------------1 5 
| | Sl 5 
| | 
| | 


See footnote at end of table. 
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TABLE 6.--RANGELAND AND WOODLAND UNDERSTORY PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


T | Total production 了 | 


Soil name and | Grazing site I 
| 


| Characteristic vegetation |Compo- 
| 


map Symbol I Kind of year | Dry sition 
= 
acre 


35F*: | | 
Ονἱῃ-------------- | shallow South, 14+" p.z.------ jFavorable 
Normal 
| | Unfavorable 
Rock outcrop. | | 
звЕ-----====-=-=-===|5һа11он South, 14+" p.2.------| Favorable 
Gwinly I | Normal 
| (favorable 
37C, 37E----------- | Pine-Snowberry-Sedge ------- ---| Favorable 
Hankins | [Мотша1 
| | Unfavorable 
| | 
39À----------- -----|roamy Bottom--------- ~------+-|Favorable 
Hermiston | jNorxAl 
j |M favorable 
42А, 43A----------- Sandy Botto -——————-——————————-|ЕауогаЬ1е 
Kimberly I [Normal 
| | pFavorabie 
| | 
44D, 45E----------- |Pine-Snowberry-Sedge جج‎ {Favorable 
Klicker | |Normal 
| jUnfavorable 
| | 
| | 
4603, 46E*: 
Klicker--- -------- | Pine~Snowberry-Sedge----------| Favorable 
Normal 
| |Unfavorable 
| | 
| | 


Anatone----------- | sha11ov Loamy, 18+" р.2.------|Раүогар1е 


| Normal 
| | favorable 
Bocker------------ |very Shallow, 14+" p.z.-------| Favorable 
| | 
Normal 
| | 
| κο... 
| | 
47B----------------|sanay， 8-10" p.z.------------- |Favorable 
Koehler | | Normal 
| ¡Unfavorable 
48E---------------- | shallow South, 10-14" p.2.----| Favorable 
Lickskillet | |Коглат 
| | Unfavorable 
49F*: | | 
Lickskillet-------1|shallow South, 10-14" p.2. === Favorable 
| Normal 
| | favorable 
Nansene----------- |North, 10-14" p.z.------------lFavorable 
|Normal 
Unfavorable 


See footnote at end of table. 


DG ES SR GS SE u‏ ن ت L... u... u ο.‏ ت س ت ت ا u ου‏ ا ریا ت سیت ت کیا ا کے ا کے ت ت س ت کک a‏ کے نے کے ce‏ کے ست me‏ ی سیت متا ces‏ کے کت کے کے کے کے سے 


1,200 
700 
400 


1,200 
700 
400 


1,000 
800 
600 


6,000 
4,000 
2,000 


5,000 
3,000 
2,000 


1,000 
800 
600 


1,000 
800 
600 


1,600 
1,000 
500 


600 
400 
200 


900 
600 
400 


900 
600 
300 


900 
600 
300 


1,800 
1,400 
700 


| 

| 

|B1uebunch wheatgrass 
| Idaho fescue- 
| 
| 
| 


| Bluebunch wheatgrass----------| 70 
[20885 Ε6βοιι6------------------) 10 
| Sandberg bluegrass----- ------- | 5 
[клк sedge--------------------- | 50 
|Pinegrass------- ------ --------] 30 
|common snowberry--------------| 5 
|Idabo fescue--—- | 5 
|Spirea 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 | 5 
| Giant wildrye-------- seen | 75 
[Pasin big sagebrush----------- | 5 
| | 
[Basin wildrye-c---------------| 75 
|Need1eandthread-----7-7-7-----| 10 
|5578 рід Sagebnish= = πει 5 
jBluebunch wheatgrass---------- 5 
|εικ sedge--------------------- | 50 
|Ёїпезгазв-——--—--—---——--——-—---| 30 
| common snowberry--------------| 5 
| Idaho #евспе=-==-====-===-====--) 5 
ιο 5 
! | 
[ктк sedge-------- —— --- 
|Pinegrass -------- | 
| common snowberry 
[2928 fescue------------------ | 
|5рРїгеа-----—---—---—--------——-- 5 
| Bluebunch wheatgrass----------| 45 
| Zaaho оса | 25 
Sandberg bluegrass------------ | 10 
|sanaberg bluegrass------------ | 40 
1B1uebunch wheatgrass---7-7---- -— 15 
jee sagebrush--------------- | 10 
| idaho Ε66σαβ------------------ 5 
|Needleandthread 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 | 80 
| Sandberg bluegrass------------ | 5 
! | 
|B1uebunch wheatgrass---------- | 70 
| Sandberg bluegrass------------ | 10 
| | 
! | 
|Blusbunch wheatgrass----------| 70 
| Sandberg bluegrass------------| 10 
| | 
|Taaho fescue------------------ | 70 
| Bluebunch wheatgrass------ κ 15 

| 

1 
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TABLE 6.--RANGELAND AND WOODLAND UNDERSTORY PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 
T T Total production T T 


Soil name and | Grazing site i | | Characteristic vegetation \Совро- 
map symbol | jxind of year | Dry | 1sition 
Н Н реа | | 
| | = E 
Et | NE | 
Lickskillet-------] Shallow South, 10-14" р-2.==== | Favorable | 900 jBlusburich wheatgrass--------== | 70 
| Normal 600 {Sandberg Біџедтаѕ5---====-----| 10 
| Unfavorable | 300 | | 
Rock outcrop. | | I | | 
51R----~-----------|South， 14+" p.z, --------------| Favorable | 1,600 |Btuebunch wheatgrass----------| 60 
McKay [Normal | 1:200 |Idaho fescue-—— | 15 
| jUnfavorable | 800 | Sandberg bluegrass----7--7----| 5 
52D--------------- = North, 14-18" pz, === | Favorable 2,200 |тдаһо fescue------------------| 70 
McKay | jNormal I 1,700 |Р1нерипсп Wheatgrass~~ | 10 
| | Unfavorable j 1,200 | Common snowberry--= J 5 
53D-—————— | South, 14+" p.z.——IFavorab1e | 1,600 | BIuebunch wheatgrass------ ----| 60 
McKay I jNormal | 1,200 | Idaho gh μὴ 15 
| | favorable | 800 | Sandberg bluegrass-====-====== | 5 
54B, 54C, 54D, 54E-| Loany 10-12" p.z. === | Favorable | 1,200 |Biuebunch Wheatgrass----------| 80 
Mikkalo I jNormal | 900 jSandberg bluegrass--- | 5 
| | favorable | 500 | Taaho ας 5 
56B, SC | Loany , 12-14" p-z.====-====--=| Favorable | 1,400 |raaho εεσσιο---------------''--] 50 
Morrow | jNormal | 1,100 jBluebunch wheatgrass-----=-===] 40 
] | favorable I 700 | | 
56E, 57D----- =~ | North, 10-14" p.z.-------- ----| Favorable | 1,800 |Taaho 2 | 70 
Morrow | | Normal | 1,400 jBluebunch wheatgrass=--======== | 15 
| j Unfavorable | 700 I j 
58D-~--------------|South，10-14" p.z.----------—|Pavorable | 1,200 |Bluebunch wheatgrass----------| 70 
Morrow | jNormal I 900 jSandberg bluegrass------------ i 10 
| jUnfavorable | 400 I | 
59D*: | | | | | 
Μονχον------------- |2087 , 12-14" p.z,.---------- -7|Favorable | 1,400 | Idaho fescue------- E 50 
| jNormal | 1,100 j Bluebunch wheatgrass----- 一 | 40 
j | favorable | 700 | | 
Bakeoven----------|very Shallow, 10-14" p.z. ~~~ | Favorable I 400 |sanaberg bluegrass------------| 50 
| [хоста | 300 [Stiff sagebrush---------------] 10 
| | Unfavorable | 100 |Bluebunch wheatgrass----- JI 5 
60F--------------- ~|North, 10-14" pez coco |Favorable | 1,800 | zaano Εοξοιο----------------------] 70 
Nansene i [Normal | 1,400 jBluebunch wheatgrass | 15 
| j Unfavorable | 700 | | 
61A, 61C, 62C------ Loan, 14-18" p.z.———— | Favorable | 2,000 |тааһә fescue------- ---------- 75 
Oliphant | jNormal | 1,600 jBluebunch Wheatgrass---------- | 15 
| | Unfavorable | 1,100 I I 
64B, 64C, 64D, 64E- |Deep Loam, 18-22" p.z.==---==-| Favorable | 3,500 | Idaho fescue-=---------------~| 75 
Palouse l jNormal | 2,500 jBluebunch wheatgrass | 15 
| jUnfavorable Í 1,800 | Hawthorn mmm | 5 
| i | | common Chokecherry------------ | 5 
ne |soaic Bottom-------~----------- Favorable | 4,000 [Basin vildrye------——---—----| 70 
Pedigo | [Normal I 2,000 [Inland saltgrass-------- =| 10 
| jUnfavorable | 1,500 jBlack aa | 5 
68D, θ8Ε-----------| North, 10-14" pz。------------jravorable | 1,800 | taaho fescue====---=-=-==----- 70 
Pilot Rock I jNormal i 1,200 |Bluebunch wheatgrass----------| 15 
| | Unfavorable I 700 | 
! i ! I 


See footnote at end of table. 
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TABLE 6.--RANGELAND AND WOODLAND UNDERSTORY PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Soil name and | 
map symbol I 


Rock outcrop. 


Range site | 


ota 
| 


ku of year 


¡Unfavorable 


69D, G9E----------- | South, 10-14" p.z, awn | Favorable 
Pilot Rock j [Normal 
Unfavorable 
| | 
71A----------------|Loany, 14-18" p.z.------------ [Favorable 
Potamus | jNormal 
Unfavorable 
| | 
72À----------2.-'----- Loany Bottom------------------ |Favorable 
Powder | |Normal 
Unfavorable 
| | 
73D, 73E-------- ---|Loany, 8-10" p.z,----7--------- [Favorable 
Prosser | |Normal 
Unfavorable 
| | 
7AB---------------- |sanas， 8-10" р.2.------------- |Favorab1e 
Quincy | jNormal 
| | atavorabis 
| | 
75B---------------- | Sanay, 8-10" "——— Favorable 
Quincy | | Normal 
Unfavorable 
| | 
75E, 76B, 71С------|Ѕапаз, 8-10" p.z.------------- | Favorable 
Quincy I | Normal 
| (Unfavorable 
| | 
78B*: | | 
Оцїпсу------------ |sanas， 8-10" p.z.------------- |Favorable 
| (Normal 
Unfavorable 
| | 
Rock outcrop. | | 
79B, 79C, 79D, 798-|sandy Loam, 10-12" p.z.------- |Favorable 
Ritzville | ¡Normal 
Unfavorable 
| | 
808, 80C--~--------|roamy， 10-12" ρ.α.------------ | Favorable 
Ritzville | | Normal 
Unfavorable 
| | 
80D---------------- |South, 10-14" p.z,------------ |Favorable 
Ritzville | [Normal 
Unfavorable 
| | 
81E-----~---~------ North, 10-14" p.z.--— |Favorable 
Ritzville | Normal 
Unfavorable 
| | 
82E---------------- |South, 10-14" ρε» [Favorable 
Ritzville | | Normal 
| [79 ауогар1е 
83Cx: | | 
Ritzville---------|Loamy, 10-12" p.z.------------ |Favorable 
| |Normal 
| 
| 
| 
1 


See footnote at end of 


table. 


roduction 


Dry 


1,200 
900 
400 


2,000 
1,600 
1,100 


6,000 
4,000 
2,000 


800 
500 
300 


700 
500 
400 


900 
600 
400 


700 
500 
400 


700 
500 
400 


1,200 
900 
500 


1,200 
900 
500 


1,200 
900 
400 


1,800 
1,400 
700 


1,200 
900 
400 


1,200 
900 
500 


Characteristic vegetation 


Bluebunch wheatgrass-------- 


Sandberg bluegrass---------- 


Idaho fescue---------------- 
Bluebunch wheatgrass-------- 


Basin wildrye----------------- 
Basin big sagebrush-----------| 
| 


Bluebunch wheatgrass-------- 
Sandberg bluegrass----7------ 


Needleandthread------------- 
Indian ricegrass------------ 
Antelope bitterbrush-------- 
Thickspike wheatgrass------- 


Needleandthread------------- 
Sandberg bluegrass------- ss 


Needleandthread------------- 
Indian ricegrass------------ 
Antelope bitterbrush-------- 
Thickspike wheatgrass------- 


Needleandthread------------- 
Indian ricegrass------------ 
Antelope bitterbrush-------- 
Thickspike wheatgrass------- 


Needleandthread------------- 
Bluebunch wheatgrass------- - 


Bluebunch wheatgrass-------- 
Sandberg bluegrass---------- 
Idaho fescue---------------- 


Bluebunch wheatgrass-------- 
Sandberg bluegrass----- — 


Idaho fescue---------------- 
Bluebunch wheatgrass-------- 


Bluebunch wheatgrass-------- 
Sandberg bluegrass---------- 


Bluebunch wheatgrass--7------ 
Sandberg bliuegrass---------- 
Idaho fescue---------------- 


Compo- 
sition 
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TABLE 6.--RANGELAND AND WOODLAND UNDERSTORY PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 
T | Total production H T 


Soil name and | 
map symbol | 


Range site 


kina of year 


| 1 eight Н i 
Z= 


| 
86D-------------- — very Shallow, 14+" p.z。-------|Favorable 
Rockly | jNormal 
| | Unfavorable 
| | 
878, 87C----------- | sandy Loam, 8-10" p.z.-------- |Favorable 
Sagehill I [Normal 
[ | 


88B, 88C, 88D, 89B, | | 
вәс--—-----=-=----=|5апйу Loam, 8-10" D» z.7777--7-|Favorable 


Shano Normal 
| unfavorable 
89D, 89E----------- | South, 8-10" pez. =n | Favorable 
Shano | pommel 
| ¡Unfavorable 
90A*: | ! 
Silvies---------- ¬ [Wet Mountain Meadow----------- [Favorable 
l |Normal 
[ | Unfavorable 
| | 
Winom--------- ----lpense Clay, 18+" p.z.---------|Favorable 
| [Normal 
j | favorable 
91A---------------- |soaic Bottom--—IFavorable 
Stanfield | ¡Normal 
Unfavorable 
| | 
93B---------------- |shatiow Loam, 8-10" p.z.------ {Favorable 
Starbuck | jNormal 
I | nfavorable 
| | 
94A*: | | 
Starbuck---------- | shallow Loam, 8-10" p.z.------|Favorable 
1Normal 
Unfavorable 


Rock outcrop. 


| 
| 
| 
| 


| 
| 
| 
| 
| 
95Β----------------|5απᾶν Loam, 8-10" p.z.-------- |Favorable 
| 
| 
| 
| 


100C, 100E: 
Tolo. 


Taunton ¡Normal 
| Unfavorable 
| 
96B, 96D----------- j Loamy , 18-22" p.z.------------ | Favorable 
Thatuna Normal 
| |Unfavorable 
99C, 99E: | | 
Tolo. | I 
Kilmerque--------- |Pine-Fir-Sedge — -------|Favorable 
Normal 
| lUnfavorable 
| 
| 
| 
1 


See footnote at end of table. 


| Characteristic vegetation |compo- 
Dry | jsition 
acre 
全 | | 
60ο | Sandberg bluegrass------------ | 40 
400 jBluebunch Wien (ress ουσ 15 
200 jstiff sagebrush~~ | 10 
| dako EOS 5 
800 [Needleandthread ------------ 一 -| 50 
500 jBluebunch wheatgrass---------- | 25 
300 | Sandberg bluegrass------- ΕΙ 10 
| | 
800 |Needleandthread~------ -------- | 50 
500 18BLuebunch wWheatgrass--------- "| 25 
300 jSandberg π]υθατάδββ-------π---αι 10 
700 |Biuebunch wheatgrass---------- | 60 
400 民 eed eand areaa eie EES mm | 15 
300 1Sandberg bluegrass------------ | 10 
| | 
2,500 [Nebraska sedge----------7-7----- | 60 
1,500 | Sedge = κε ттт) 10 
1,000 | Baltie ο το ο πο 10 
|i low илас | 5 
2,400 [california danthonia----------| 55 
2,100 [Rush aasan cmm | 15 
1,800 ү Sedge εκ πω EU | 5 
4,000 Basin wildryer----------------| 70 
2,000 | [aland ΙΓ 10 
1,500 kos greasewood-------- | 5 
500 |Biuebunch Yheatgrass----------| 70 
300 |Sandberg bluegrass------------ | 15 
200 jNeedleandthread- JT I 10 
"yoming big sagebrush-------- "| 5 
| | 
500 |B1uebunch Wheatgrass----------] 70 
300 | Sandberg bluegrass------------ | 15 
200 αερα ο ο | 10 
jmrontog big aa aaa | 5 
| | 
| | 
800 |Needleandthread aa | 50 
500 [Bluebunch Wheatgrass---------- | 25 
300 | Sandberg bluegrass------------| 10 
| | 
2,500 | Taano fescue-~----------------| 75 
2000 jBluebunch wheatgrass---------- | 15 
1,600 
| | 
| | 
| | 
| | 
1,000 [Elk sedge--------------------- | 40 
800 |Finegrass------ aac a CEDE | 30 
600 (Common snowberry-------------- і 5 
Spirea----------- iris cd | 5 
| 
| 
' 
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TABLE 6.--RANGELAND AND WOODLAND UNDERSTORY PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


| ota pro uction і | 
| Characteristic vegetation Compo= 
| 


Soil name and | Grazing site | | | 
map symbol | |Kina of year | Dry | sition 


| | 
100C, 1008: | | | | 
Klicker---==---==- Pine-Snowberry-Sedge=--=- == === [Favorable | 12000 [Ek Sedge------------------- -=j 50 
| | Normal I 800 |Pinegrass -T----------—---------- | 30 
| |mfavorable | 600 j Common snowberry-------------- | 5 
Idaho fescue---------------- -- 5 
| | | arp ез το ο 
| | | | | 
1026, 103E--------- | clayey, 14+" ρ.Ζ.--------- ----- |ravorable I 1,600 | Idaho fescue------------------ | 75 
Tutuilla | jNornal I 1,100 jBluebunch wheatgrass | 15 
| | Unfavorable | 600 I | 
1043---------------|south， 14+" p.z,------ — |Favorab1e | 1,600 |Bluebunch wheatgrass----------| 60 
Tutuilla Normal 1,200 Idaho fescue------------------ 15 
| unfavorable | 800 {Sandberg bluegrass------------ | 5 
105A--------------- |soaic Bottom------------------ | Favorable | 4,000 [Basin wildrye-------------- ---| 70 
Umapine Normal 2,000 Inland saltgrass------------- -l 1 
| |Unfavorable | 1,500 |Black στεασενοοᾶ--------------| 5 
108F*: | | | | | 
Umatilla. | I | | | 
| | | | | 
Kahler. | | | j | 
θνίπ---------- ----|shallow South, 14+" p.z。------|Favorable | 1,200 |Bluebunch wheatgrass----------| 70 
! |Normal | 700 | Idaho fescue=-=====-=----=--== | 10 
| | favorable | 400 (Sandberg bluegrass------------ | 5 
109A, 110A--------- | Pine-Wi 110w-Cottonwood ------ --|Favorable | 2,000 [вік sedge----- ---------------- | 40 
Veazie | jNormal | 1,500 jPinegrass -_ aaa | 20 
| | ntavorable | 1,000 |Cottonwood 一 一 ~ 一 -一 一 一 一 一 一 一 一 一 一 ~ 一 一 一 一 | 5 
Hawthorn-------------- -------- 5 
| | | шесе 5 
1128-------=-------|С1ауеу, 144" p.z.-7----- ------|Рауогаһ1е | 1,600 | Idaho fescue--------- ---------] 75 
Waha | Normal I 1,100 jPluebunch wheatgrass---------- | 15 
Unfavorable 600 
112D, 112Е--------- Isouth, 14+" p.g,-------------- |Favorable | 1,600 |Bl1uebunch wheatgrass-------- -=| 60 
Waha | p normal | 1,200 |Idaho fescue------------------ | 15 
| |Unsnvorab а | 800 |Sandberg bluegrass------------ | 5 
113D*: | | | | | 
Waha-------------- Iclayey, 144" p.z.————— ---| Favorable I 1,600 |Taaho i o1 75 
| ¡Normal | 1,100 [Bluebunch Wheatgrass | 15 
| | Unfavorable | 600 | | 
Rock1y------------ very Shallow, 14+" p.z,------—- {Favorable | 600 |sanaberg bluegrass-------- ----| 40 
Normal I 400 |3Luebunch wheatgrass------ | 15 
| |Unfavorable | 200 [5—12 sagebrush--------------- | 10 
Idaho fescue--------7---------- 5 
| | | | | 
1148, 114ς--------- ILoamy, 12-14" p.z.-------- ----| Favorable | 1,400 |Taaho fescue------------ ------| 60 
Walla Walla | {Normal I 1,100 | Bluebunch Vheatgrass~ | 30 
| Unfavorable | 700 | | 
115р, 115E---------luorth, 10-14" pz.------------| Favorable | 1,800 | Idaho fescue------------------| 70 
Walla Walla | {Norma | 1,400 |Bluebunch vheatgrass----------| 15 
| | Unfavorable і 700 | i 
116D, l17D--------- |South, 10-14" p.z,---------- ~~ | Favorable | 1,200 |Bluebunch wheatgrass---------- | 70 
Walla Walla | Normal | 19000 (Sandberg bluegrass----- ------- | 10 
400 
| | 
' 


jon tavorable 
I 


jEdaho fescue------------------ 
t 


See footnote at end of table. 
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TABLE 6.--RANGELAND AND WOODLAND UNDERSTORY PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 
H T Total production | H 


Soil name and | Range site | | | Characteristic vegetation | Compo- 
map symbol Kind of year Dry sition 
| | |weight | | 
| | ο τει | Т 
118B--------------- |Loany, 12-14" p-z---~---------|Favorable | 1,400 | tdaho fascue--~----------------| 60 
Walla Walla | ¡Normal | 1,100 jB1uebunch wheatgrass | 30 
| | Unfavorable | 700 | | 
119Α--------------- |Soaie Bottom-----~-----~-~------- |ravorable | 4,000 | Basin νί]ᾶεγε----------------- | 70 
Wanser Normal 2,000 Inland saltgrass-------------- 10 
| | unfavorable | 1,500 | Black greasewood-------------- | 5 
1200: | | | | | 
Wanser-----7-7------ Isoaic Bottom------------------ | Favorable | 4,000 Basin TGS 70 
| | | | | 
| πὶ | 2,000 | aland saltgrass---------- ens 10 
| | favorable I 1,500 |Black greasewood-------------- I 5 
Quincy------------ Isandy, 8-10" p.z.------------- | Favorable | 900 | Nee@leandthread --------------- | 80 
| {Normal | 600 |Sandberg bluegrass------------ | 5 
| ο Favorab le | 400 | i 
1218, 1216, 121D---|Loamy, 8-10" p.z.-------------|Tavorebie | 800 |Bluebunch wheatgrass-------—- | 75 
Willis Normal 500 Sandberg bluegrass------------| 15 
| |Untavorable | 300 | | 
1228======-=======5 |sands, 8-10" p.z.------------- [Favorable | 700 | Needleandthread “πεις | 60 
Winchester Normal 500 !Indian ricegrass-------------- 10 
| lUnfavorable | 400 lantelope bitterbrush---------- | 15 
| | | |Thickspike wheatgrass--------- | 5 
123B*: | | | | | 
Winchester-------- sands, 8-10" p.z,--------- ----| Favorable | 700 |Needieandthread-----~ _ === | 60 
| | Normal | 500 | Inaian ricegrass----- J 10 
Unfavorable 400 {Antelope bitterbrush------=---í 15 
! | | |Thickspike wheatgrass--------- | 5 
Quinton----------- |sanas， 8-10" p.z,------------- | Favorable I 700 |Needieandthread _——— | 60 
Normal 500 |Indian ricegrass-------------- 10 
| | Unfavorable | 400 | Antelope bitterbrush телее» | 15 
| | | | Thickspike wheatgrass--------- | 5 
12484: | | | | | 
Winchester-------- |sanas， 8-10" p.z.------------- |Favorable | 700 |Needleandthread- -------------- | 60 
| jNormal | 500 |Indian ricegrass------ | 10 
Unfavorable 400 jAntelope bitterbrush-- 15 
| | | |Thickspike wheatgrass--------- | 5 
Urban land. | | | | | 
12584: | | | | | 
Wrentham---------- North, 10-14" Paz. ------------|Favorable | 1,800 Irüaho fescue--------- — 70 
| {Normal I 1,400 1Bluebunch wheatgrass----- 一 一 -| 15 
I nr voie I 700 | I 
Rock outcrop. | | | | | 
128A, 129Λ-------- -|earavelly Bottom--------------- |Favorable | 2,000 |Bluebunch wheatgrass---------- | 45 
Yakima | jNormal | 1,600 jBasin wildrye----------------- | 20 
| | Unfavorable | 1,200 jBasin big sagebrush----------- | 5 


ЗА 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY 


[Only the soils suitable for production of commercial trees are listed, except those that are in map units 
that include such soils. Absence of an entry indicates that information was not available] 


| Management concerns T Potential productivit | 
Soil name and | Equip | | | | | | | 

map Symbol I ment [Seedling] Wind- | Plant | Common trees [5.58 |Pzoauc-| Trees to plant 
throw | index tivity | 


| limita-mortal- | 


| competi | 


class* 


| tion | ity j hazard | tion | i | | 
| 


| | 


| | | 
226, 22D--------|S1ight Moderate | Slight | Sight | Ponderosa pine------| 105 | 8 |Ponderosa pine, 
Cowsly | | | | | | I | Douglas-fir. 
37ς------------- Istight [Moderate | Moderate |SLight | Ponderosa pine------ | 72 | 4 | Ponderosa pine. 
Hankins | | j | [Douglas-fir ------- 7i --- | --- I 
37B-------------|aoaerate|woaerate|oaerate|slight | Ponderosa pine------ | 72 | 4 | Ponderosa pine. 
Hankins I | | [Douglas-fir | шеш | mom | 
38C, 38E-------- | Noderate|S1ight |siight {Moderate | Loagepole pine------| 95 ! 6 |roagepole pine, 
Helter I | | | | пае1тапп Spruce----j 115 | 10 I western larch, 
I | | I | Grand fipec————— | === | == | Engelmann spruce. 
I | | | jSubalpine fir------- | 100 | 8 | 
| | I | | Western larch-------, === I --- ] 
| | | l |Douglas-fir | --- I --- | 
40C------- -一 一 |slight [Moderate [slight |Moderate|Douglas-fir --------- | 75 I 5 |Ponderosa pine. 
Kahler | | j | | Ponderosa pine------ | === | siae I 
40E------- a= Moderate |Moderate|Slight [Moderate [Douglas-£ir--7------| 75 | 5 [Ponderosa pine. 
Kahler | | | | |Popderosa pine----77| ses I κο | 
4alF------------- | Severe | Moderate |S1ight | Severe |Dougtas-fir---------| 60 | 3 Douglas-fir. 
Kahler | | | | zana fir----------- j --- | == | 
44D------- ~-----|Woderate| Severe Moderate | severe | Ponderosa pine------ | 76 | 4 [Po onderosa pine, 
Klicker | | j | jDouglas-fir --- j == | Douglas-fir. 
45B-------------|severe |severe |soaerate|slight |Ponaerosa pine------| 76 | 4 | Ponderosa pine, 
Klicker | | I | [Douglas-fir === | --- | --- | Douglas-fir. 
46C**, 46E**: | | | | | | | | 
Klicker--------|Noderate|Severe |Noderate|Severe [Ponderosa pine------ | 76 | 4 Ipo onderosa pine, 
i | | | jPouglas-fir a inii atm | sas i --- | Douglas-fir. 
x. | | | | | EM 
Bocker. I | | | | | | | 
| | | | | | | | 
97С--==-====-=- -|slight [night | Slight [Moderate | Western larch------- | 62 | 6 | Douglas-fir, western 
Tolo | | | | | оЧзеро1е pine------ I 96 I 6 | larch. 
| | | | | Grand rb i he o gi | 85 | 9 | 
| | | | jpouglas-fir------J 74 I 5 | 
Ponderosa pine------, 100 7 
| | | | | | | | 
978----- ec ---- | Moderate [slight | Slight |Moderate|Western larch-------| 62 | 7 | Douglas-fir, western 
Tolo j I | | |zoagepole pine--——-| 96 | 6 I larch. 
| | | | jorand ED | 85 | 8 | 
| | | | [Douginscpir BEES I 74 i 4 | 
onderosa pine------ 
| | | | pose pm 7 | 
98C---------- == | slight | Sight |Slignt Moderate | Grand fir----------- | 65 | 6 [Po ouglas-fir, grand 
Tolo l | | | [Restern larch 47 I 4 | fir. 
| | | | |Ῥουσ]αἙ-Εἠι---------ι 57 | 3 I 
| | I | |Ponderosa pine-==_""| 78 i 5 | 
эвЕ------=-====== Moderatels1ignt {Slight {Moderate Grand Ет) 65 | 6 (ро ouglas=fir, grand 
Tolo | | | | jRestern larch------ -| 47 I 4 | fir. 
I I | i ἢ 57 | 3 | 
| | | | jPonderosa pine----77| 78 | 5 | 
i П 1 I 1 1 1 


See footnotes at end of table. 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 
5011 nane and Fg Emeg concerns lio 8705725505 Ὅ πα 
map symbol | ment | Seedling | Wind- | Plant | Common trees |Site | Produc- | Trees to plant 
| limita+jmortal= | throw | обаве [index tivity | 


class* 


i tion | ity | hazard | tion | | i | 


| Ponderosa pine----- - 


| | | | | | | 
99C**; | | | | | | | | 
Tolo-----------lsiight slight |siignt |Мойега{е!бгапй fir-----------| 65 | 6 Douglas-fir, grand 
| | | | Western larch------ -| 47 | 4 | fir. 
| | | | [Ῥους]αο-εἰσ---------] 57 | 3 | 
| | | | |генсекова ' σοι 78 | 5 | 
Kilmerque-----~!Moderate!Moderate|Moderate!siight | Ponderosa pine------ | 85 | 5 l Ponderosa pine. 
| | | | \Douglas-fir a | 60 | 8 | 
| | | | | | | | 
anaes | | | | | | | I 
Τοῖο----------- IModeratelsiight |slight []Μοοχαϊο]θταπᾶ fir-----------| 65 6 Douglas-fir, grand 
| | | | |western larch-------| 47 | 4 | fir. 
| | | | {Douglas-fir MERE | 57 | 3 | 
| | | | [Enaerosa περι 78 | 5 | 
Kilmerque------ | Moderate! Moderate Moderate) Slight 2. pine------ | 85 | 5 ponderosa pine. 
| | | | |Ῥους]αο-εισ---------- 60 | з | 
ΠΡ | | | | | | | | 
Tolor----------|slight {slight | sight |Moderate (Western larch-------| 62 | 6 |pouglas-tir。 
Lodgepole pine------ 96 6 
| | | | | arana fir----------- | 85 | 9 | 
| I | I |pouglas-fir-- دد‎ K 74 | 5 j 
| | | | | Ponderosa pine------ | 100 | 7 I 
Klicker-------- Moderate | severe | Moderate (severe | Ponderosa pine------| 76 | 4 | Ponderosa pine, 
j | j ! ο πας μον === | Douglas-fir. 
ΠΤ | | | | | | | | 
Tolo-----------|Moderate! slight ls1ight IModeratel Western larch------- | 62 | 6 | Douglas-fir, western 
| | | | [τοᾶσορο]ς pine------] 96 | 6 | larch. 
| | | | [бгапа Εἰν-'--------- | 85 | 9 | 
| | | | [Douglas-fir тене I 74 I 5 I 
і | | | Ponderosa рїпе------} 100 | 7 | 
Klicker======== Ioderate|Severe | Moderate | Severe | Ponderosa pine------| 76 | 4 | Ponderosa pine, 
| | | | αμα. een === | === | Douglas-fir. 
1O7E**; | | | | | | | | 
Unatilla-~-----|Moaeratejslight |siignt severe |pouglas-fir--------- | 70! а Douglas-fir. 
| | | | |srana fir----------- | --- | --- | 
Ponderosa pine------ === === 
| | | | | и ү | | 
Kahler--------- |saight \Moderate|siight [Moderate | Douglas-fir inc E | 100 | =-= | 
Ponderosa pine------; 87 6 
| | | | | | | | 
ΠΒ | | | | | | | | 
Umatilla-------!severe Istight ls1ight ISevere Ipouglas-fir---------] 70 | 4 Ipouglas-fir. 
| | | | [Grand Ελενα | = | === | 
Ponderosa pine------ === MEX 
| | | | 人 | | | 
Kahler--------- [Severe Moderate [Slight Moderate |Douglas~fir =====5== -| 100 | 9 | 
Ponderosa pine------ 87 6 
| | | | | | | | 
10854: | | | | | | | | 
Unatilla-------|severe Isiight Is1ight severe |pouolas-fir---------| 70 | 4 Ipouglas-fir. 
| I | i ic اس ا ا‎ 
| | | | | | ا‎ шыш | 
| | | | | | | 
i 1 1 i 1 i r 


See footnotes at end of table. 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


agement concerns entia roductiv | 
Soil name and Equi | T T I | | | 


p- 
map symbol I ment |seea1ing]| Wind- I Plant Common trees jSite | Produc | 
| limita- mortal- throw | competi) jindex | tivity | 


| tion | ity | hazard | tion | | jclass* | 
| | 


| | | | | | 
108F**: | | | | | | | | 
Kahler---—---- [Severe Moderate | Slight |Moderate|Douglas~fir-------—-| 100 | 9 | 
| i | | πω... | 
| | | | | 
| | | | | 


Trees to plant 


Ponderosa pine------| 87 
Gwin. | | 
* Productivity class is the yield in cubic meters per hectare per year calculated at the age of 


culmination of mean annual increment for fully stocked natural stands. 
** See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 8.--IRRIGATED WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


{The symbol < means less than; > means more than. 
to the given height on that soil. 
are listed] 


Soil Survey 


Absence of an entry indicates that trees generally do not grow 
Only the soils suited to irrigated windbreaks and environmental plantings 


j Trees having predicte -year average hei n feet, of-- 
Soil name and mm FSS naving predicted 2у-үеаг average height, іп реге, о -.---- 


map symbol | «8 | 8-15 | 16-25 


| 26-35 


| 235 


r MÀ MÀ‏ ا 


| | 

ІВ, 1ς------------ἰῬεκληα Cotoneaster | Skunkbush sumac, [Eastern redcedar, 
| honeysuckle, i blue spruce, 
| 


lilac, Siberian | Rocky Mountain 


cotoneaster, honeysuckle, | Rocky Mountain 


common privet. lilac, Nanking | juniper, blue 
spruce, Russian- 


olive. 


cherry, skunkbush 
sumac. 


Rocky Mountain 
juniper, blue 
spruce, Eastern 
redcedar. 


Siberian 
peashrub, lilac, 


| 
| 
| 
| 
| 
15B, 156, 15E-----|Peking cotoneaster|Honeysuckle, 
| 
| skunkbush sumac. 
| 
| 


Siberian peashrub, |Russian~olive, 
lilac, 
honeysuckle, 


| northern white- 
Nanking cherry, | 
| 
| 
' 


cedar, Rocky 
Mountain juniper, 
Eastern redcedar, 
blue spruce. 


Cantala cotoneaster, 


common privet. 


skunkbush sumac. 


| 
| 
| 
| 
| peashrub, Nanking | juniper. 
| cherry. I 
2B, 2C------------ | Peking cotoneaster | Honeysuckle, {Russian-olive, 
Adkins | | lilac, Siberian | Douglas-fir, blue 
| I peashrub, blue | spruce. 
| | spruce, Rocky I 
| | Mountain Juniper, 
| | Nanking cherry, I 
i I skunkbush sumac. I 
3A, 3C------ -一 一 -| Peking |Nanking cherry, Inocky Mountain 
Adkins I cotoneaster, I honeysuckle, | juniper, Eastern 
j redosier dogwood, | Siberian | redcedar, 
| common privet. | peashrub, lilac. | Russian-olive, 
j I I blue spruce. 
4Bx。 | | | 
Aðkins------=----| Peking Cotoneaster | Skunkbush sumac, Izastern redcedar, 
| | honeysuckle, | blue spruce, 
I | lilac, Siberian | Rocky Mountain 
| | peashrub, Nanking juniper. 
| | Sherry. I 
Urban lana, | | | 
6B, 6C, 6D, 6E, | | | 
Oa Peking cotoneaster | Siberian peashrub,|Rocky Mountain 
Anderly I | lilac, | juniper, Russian- 
| I honeysuckle, | olive, blue 
| I Nanking cherry. | spruce, Fastern 
| i | redcedar. 
8B, 8C~-----------|Peking [Siberian peashrub, |Blue spruce, 
Athena j cotoneaster, | lilac, Nanking Eastern redcedar, 
| redosier dogwood. | cherry, Rocky Mountain 
| I honeysuckle, | juniper. 
| | skunkbush sumac, I 
14B---------------|Peking I Siberian peashrub,|Fastern redcedar, 
| 
| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 


See footnote at end of table. 


Russian-olive, 
Douglas-fir. 


Austrian pine, 
ponderosa pine, 
Scotch pine. 


ponderosa pine, 
Scotch pine, 
golden willow, 
black willow. 


Russian-olive, 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

austrian pine, 
| 

| 

| 

| 

| 

| 

| Douglas-fir. 
| 
| 
| 
| 
| 
| 


austrian pine, 

| Scotch pine, 

| ponderosa pine, 

j Douglas-fir. 

| 

Í Ponderosa pine, 

| Austrian pine, 
Scotch pine, 

Norway spruce, 

Douglas-fir. 


Ipougias-fir, 
Austrian pine. 


| 

| 

| 

| 

| 

lau strian pine, 
| Russian-olive. 
i 

| 

| 

| 

| 

| 

| 


Douglas-fir, 
Scotch pine, 

I Austrian pine, 

| ponderosa pine, 

| Norway spruce. 


| 

IScotch pine, 
ponderosa pine, 
Austrian pine, 
green ash, black 
locust. 


Green ash, black 
locust, Siberian 
elm. 


Green ash, 
Siberian elm, 
black locust, 
Lombardy poplar. 


Scotch pine, 
ponderosa pine, 
Austrian pine, 
green ash, black 
locust. 


Siberian elm, 
green ash, 


en ash, black 


Gre 
locust, Siberian 
e 


Siberian elm, 
black locust, 
green ash, 
ponderosa pine, 
Scotch pine. 


Scotch pine, 
ponderosa pine, 
Siberian elm, 
black locust, 
green ash. 


Green ash, 
Siberian elm, 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

|Black locust, 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

{ 

| 

| 

| 

| Lombardy poplar. 
| 
| 
| 
[| 
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TABLE 8.--IRRIGATED WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


| ees having predicte -year average height, in feet, of-- 
Soil name and | 


map Symbol 8-15 


| 16-25 


26-35 


| 235 


| 
ججج ج حح age‏ 


8 | 
Š | 
| 


18B, 186, 188, 


19D, 20D---------jPeking cotoneaster Siberian peashrub, 
Condon lilac, 
honeysuckle, 


Peking cotoneaster Siberian peashrub, 
lilac, 
honeysuckle, 
Nanking cherry. 


| 
| 
| 
| 
| Nanking cherry. 
| 
| 
Condon----------- | 
| 
| 


| 
| 
| 
| 
| 
i 
i 
| 
2104: I 
l 
l 
| 
| 
| 
| 


Bakeoven. 
24B 24C---------- [Peking cotoneaster | Honeysuckle, 
Ellisforde | Siberian 
| peashrub, lilac. 
| 
| 
2504: | 
Bllisforde-----— | Peking cotoneaster j Honeysuckle, 
| Siberian 
i peashrub, lilac. 
| 
| 
Ellisforde, | 
erođed=--=------; Peking cotoneaster ; Honeysuckle, 
| Siberian 
| peashrub, lilac. 
| 
27A----- ---------- |Reaosier dogwood, ἐπί]ας, Siberian 
Esquatzel honeysuckle. peashrub, 


skunkbush sumac. 


28А, 29AÀ----------|Peking Siberian peashrub, 


Freewater cotoneaster, Nanking cherry, 
common privet. honeysuckle, 
skunkbush sumac. 
30A*: 


Siberian peashrub, 
Nanking cherry, 
honeysuckle, 
skunkbush sumac. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Freewater-------- | Peking 
| cotoneaster, 
! 
| 
| 
| 
| 
| 
| 
| 
[ 
| 
| 
i 


common privet. 


| 
| 
| 
| 
| 
| 
ὶ 
| 
| 
| 
| 
| 
| 
| 
{ 
| 
| 
| 
| 
ls 
| 
| P 
| 
| | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Urban land. | 
31B, 31D, 31E-----,Peking | Siberian peashrub, 
Gurdane cotoneaster, | 111ас, 
redosier dogwood, | honeysuckle, 
common privet. | Nanking cherry, 
| skunkbush sumac. 


See footnote at end of table. 


| 
| 
Inocky Mountain 


juniper, Russian- 


| 
| olive, blue 

| spruce, Eastern 
j redcedar. 

| 


[Rocky Mountain 
juniper, Russian- 
olive, blue 
spruce, Eastern 
redcedar. 


Rocky Mountain 
juniper, blue 
spruce, Eastern 
redcedar. 


Rocky Mountain 
juniper, blue 
spruce, Eastern 
redcedar. 


Rocky Mountain 
juniper, blue 
spruce, Eastern 
redcedar. 


Rocky Mountain 
juniper, Eastern 
redcedar. 


t A ne n а et u.‏ ا ا ا ا ت ا س M‏ ت a‏ ست ا 


[Rocky Mountain 

I juniper, Eastern 
I redcedar, blue 

I Spruce, Russian- 
I olive. 

| 


Inocky Mountain 

| juniper, Eastern 
| redcedar, blue 

I spruce, Russian- 
| olive. 

| 


{доску Mountain 

| juniper, Eastern 

| redcedar, blue 
spruce. 

| 

| 


Scotch pine, 
ponderosa pine, 


| 

i 

| 

| 

[Austrian pine, 
l 

| Douglas-fir, 
| 


Austrian pine, 
Scotch pine, 
ponderosa pine, 

uglas-fir. 


ls 
| 
IE 
pst 
| 
| 
| 
| 
| 


Austrian pine, 
Russian-olive. 


Austrian pine, 
Russian-olive. 


Austrian pine, 
Russian-olive. 


Russian-olive, 
golden willow. 


Douglas-fir, 
Austrian pine, 
Scotch pine. 


Ponderosa pine, 
Douglas-fir, 
Austrian pine, 
Scotch pine. 


Russian-olive, 
Douglas-fir, 
Austrian pine, 
ponderosa pine, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Ru 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Ponderosa pine, 
i 
{ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Scotch pine。 


Black locust, 
Siberian eln, 
green ash. 


Black locust, 
Siberian elm, 
green ash. 


Ponderosa pine, 
Siberian eln, 
Scotch pine, 
black locust, 
green ash. 


Ponderosa pine, 
Siberian elm, 
Scotch pine, 
black locust, 
green ash. 


Ponderosa pine, 
Siberian elm, 
Scotch pine, 
black locust, 
green ash. 


Austrian pine, 
ponderosa pine, 
black locust, 
green ash, 
Lombardy poplar. 


Green ash, 
Siberian elm, 
black locust. 


Green ash, 
Siberian elm, 
black locust. 


Black locust, 
green ash, 
Siberian elm. 
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TABLE 8.--IRRIGATED WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 
| Trees havin redicted 20- ear average hei ht an feet of-- 
Soil name and j | | | | 
map symbol I <8 | 8=15 | 16-25 | 26-35 [ 235 


| 

32E*: 

Gurdane-------- == | Peking 
| cotoneaster, 
j redosier dogwood, 
i common privet. 
| 

Gwinly. 

33D*: 


Gurdane----------Peking 
cotoneaster, 
redosier doqwood, 
common privet. 


39À-------- === Honeysuckle, 
Hermiston skunkbush sumac, 


| 
| 
| 
| 
| 
| 
і 
| 
| 
| 
| 
| 
Rockly. | 
| 
| 
| 
| 
| 
51A, 52D, 5зр-----|Вейоѕіег dogwood, 
McKay | skunkbush sumac, 
| honeysuckle. 
| 
54B, 54C, 54D, | 
ο, πμ Peking 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Mikkalo cotoneaster, 
common privet. 
与 5 有 一 一 一 一 一 一 一 一 一 ~ 一 一 一 一 = ' Peking 
Mondovi cotoneaster, 
redosier dogwood, 


common privet. 


56B, 56C, 56E, 


57D, 58D-======== Peking cotoneaster 


Morrow 
| 
| 
61A, 61C, 62C-+---! Peking 
Oliphant cotoneaster, 
skunkbush sumac. 
63A------------- ==} Peking 
Onyx cotoneaster, 


| 

| 

| 

| 

| 

| 

| redosier dogwood, 
| common privet. 
{ 

| 

i 

{ 

j 

| 

| 

| 

[ 


cotoneaster, 
redosier dogwood, 
common privet. 


See footnote at end of table. 


| | 

| | 

| siberian peashrub , {Rocky Mountain 

I lilac, | juniper, Eastern 
redcedar, blue 


| honeysuckle, 
spruce. 


Nanking cherry, | 
skunkbush sumac, | 
| 
| 


Siberian peashrub , | Rocky Mountain 
lilac, juniper, Eastern 

| honeysuckle, redcedar, blue 
Nanking cherry, spruce. 
Skunkbush sumac, 


| 
| 
| 
| 
| | 
| 
| 
| 


Lilac, Siberian 
peashrub. 


Rocky Mountain 
juniper, Eastern 
redcedar. 


Lilac, Siberian 
peashrub. 


Rocky Mountain 
juniper, Eastern 
redcedar, 
Russian-olive. 


Siberian peashrub, | Rocky Mountain 
lilac, juniper, Eastern 
honeysuckle, redcedar, blue 
Nanking cherry, spruce, Russian- 
skunkbush sumac. olive. 


Nanking cherry, 
honeysuckle, 
Siberian 


| 
| 
| 
| 
| 
{ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| peashrub, lilac. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 


Rocky Mountain 
juniper, Eastern 
redcedar, 
Russian-olive, 
blue spruce. 


Siberian peashrub, | Rocky Mountain 
lilac, l 
Honeysuckle, olive, blue 
Kanking cherry. | spruce, Eastern 

| redcedar。 


Siberian peashrub, | Rocky Mountain 
lilac, 
honeysuckle. olive, Eastern 


redcedar. 


Nanking cherry, 
honeysuckle, 
Siberian 
peashrub, lilac. 


Rocky Mountain 
juniper, Eastern 
redcedar, 
Russian-olive, 
blue spruce. 


Honeysuckle, 
Nanking cherry, 
lilac, Siberian 
peashrub, 
skunkbush sumac. 


Blue spruce, 
Rocky Mountain 


olive. 


juniper, Russian- 


juniper, Russian- 


Eastern redcedar, 


juniper, Russian- 


| 

| 
|Russian-olive, 
I Douglas-fir, 

I Austrian pine, 
i ponderosa pine, 
| Scotch pine. 

| 

| 


Russian-olive, 
Douglas-fir, 
Austrian pine, 
ponderosa pine, 
Scotch pine. 


Russian-olive, 
golden willow, 
Austrian pine, 
ponderosa pine. 


Austrian pine, 
ponderosa pine. 


Ponderosa pine, 
Scotch pine, 
Austrian pine, 
Douglas-fir. 


ponderosa pine, 
Scotch pine, 
golden willow, 
black willow. 


Austrian pine, 
Scotch pine, 
ponderosa pine, 
Douglas-fir. 


Austrian pine, 
ponderosa pine. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

{austrian pine, 
| 

| 

| 

| 

| 

| 

| 

Ї 

| 

| 

| 

| 

| 

| 

l 

і 

[Austrian pine, 
| ponderosa pine, 
| Scotch pine, 

| golden willow, 
| black willow. 
| 

[Scotch pine, 

| Norway spruce, 
| Austrian pine, 
I Douglas-fir, 

| ponderosa pine. 
' 


Black locust, 
green ash, 
Siberian elm. 


Black locust, 
green ash, 
Siberian elm. 


Green ash, 
Lombardy poplar, 
black locust, 
Siberian elm. 


Green ash, 
black locust, 
Siberian elm. 


Siberian elm, 
green ash, 


i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
[ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| black locust. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
i 
| 
l 
| 
i 


Green ash, 
Siberian eln, 
black locust, 
Lombardy poplar. 


Black locust, 
Siberian elm, 
green ash. 


Green ash, 
black locust, 
Siberian elm. 


Green ash, 
Siberian elm, 
black locust, 
Lombardy poplar. 


Black locust, 
green ash, 
Lombardy poplar, 
Siberian eln. 
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TABLE 8.--IRRIGATED WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


| Trees having predicted 20-year average height, in feet, of-- 


Soil name and | 
map symbol і <8 


| 
65A, 66A----~-----|Redosier dogwood, 


Pedigo honeysuckle. 


Peking 
cotoneaster, 


67B, 67C---------- 
Pilot Rock 


68D, 68E, 69D, 


Ε9Ε--------------ϊῬεκίγα 
Pilot Rock cotoneaster, 
skunkbush sumac. 
72 及 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 [neaosier dogwood, 
Powder honeysuckle. 


Prosser 


cotoneaster, 
common privet. 


Quincy 


| 
| 
| 
| 
| 
76B--------------- | Peking 
Quincy | cotoneaster, 
i common privet. 
| 
| 
τΊς---------------|Ῥεκίπ 
Quincy | cotoneaster, 
| common privet. 
| 
| 
7883: | 
Duincy-----------|Peking 
| 
I cotoneaster, 
| common privet. 
і 
| 
Rock outcrop。 | 
| 


79B, 79C, 79D, 
79E, 80B, 80C, 
80D, 81E, 82bE---- 
Ritzville 


See footnote at end of table. 


| 
| 
| 
| 
| 
l 
| 
| skunkbush sumac, 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
73D, 73B-------- 一 |Peking cotoneaster 
| 
| 
| 
| 
| 
| 


Peking cotoneaster;Skunkbush sumac, 


| 
| 
| 
| 
| 
| 
t 


Honeysuckle, 


8-15 | 16=25 


Rocky Mountain 
juniper, Eastern 
redcedar. 


| 
Lilac, Siberian | 
peashrub, | 
skunkbush sumac. i 
| 

| 


Siberian peashrub | Rocky Mountain 
lilac, I 
honeysuckle. l 


Siberian peashrub, |Rocky Mountain 
lilac, 
honeysuckle. 


olive, Eastern 
redcedar. 


olive, Eastern 
redcedar. 


Rocky Mountain 
juniper, Eastern 
redcedar. 


Lilac, Siberian 
peashrub, 
skunkbush sumac. 


Russian~olive, 
lilac, Siberian 
peashrub, blue 
spruce, Rocky 
Mountain juniper, 
Nanking cherry, 
skunkbush sumac. | 


spruce. 


Siberian peashrub, | Eastern redcedar, 
honeysuckle, | Rocky Mountain 
lilac, Nanking I juniper, blue 
cherry, skunkbush} spruce, Russian- 
sumac. | olive. 


Siberian peashrub, | Eastern redcedar, 


honeysuckle, | Rocky Mountain 
lilac, Nanking | juniper, blue 
cherry, Spruce, Russian- 


Skunkbush sumac. | olive, 


Siberian peashrub,|Eastern redcedar, 


honeysuckle, | Rocky Mountain 
lilac, Nanking juniper, blue 
spruce, Russian~ 


cherry, | 
skunkbush sumac. | 
| 


Siberian peashrub, | Eastern redcedar, 


olive. 


honeysuckle, Rocky Mountain 
lilac, Nanking juniper, blue 
cherry, spruce, Russian- 


Skunkbush sumac. olive. 


Eastern redcedar, 
blue spruce, 
Rocky Mountain 
juniper. 


honeysuckle, 

lilac, Siberian 
peashrub, Banking, 
Cherry. | 


wa isa 


juniper, Russian- 


juniper, Russian- 


Douglas-fir, blue 


| 26-35 


|Russian-olive， 
golden willow. 


Austrian pine, 
ponderosa pine. 


Austrian pine, 
ponderosa pine. 


Russian-olive, 
golden willow. 


Austrian pine, 
ponderosa pine, 
Scotch pine. 


Douglas-fir, 
Austrian pine. 


Douglas-fir, 
Austrian pine. 


Douglas-fir, 
Austrian pine. 


Douglas-fir, 
Austrian pine. 


Russian-olive, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Douglas-fir. 
| 

| 

| 

' 


| 235 


Austrian pine, 
ponderosa pine, 
black locust, 
green ash, 
Lombardy poplar. 


Green ash, 
black locust, 
Siberian elm. 


Green ash, 
black locust, 
Siberian elm. 


Austrian pine, 
ponderosa pine, 
black locust, 
green ash, 
Lombardy poplar. 


Green ash, 
black locust, 
Siberian elm. 


| 

| 

| 

| 

| 

| 

| 

| 

l 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

l 

| 

| Siberian elm, 

I black locust, 
| green ash, 

I ponderosa pine, 
I Scotch pine, 

| siberian elm, 

I black locust, 
I qreen ash, 

| ponderosa pine, 
I Scotch pine, 

| 
| 
| 
f 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
і 
| 
| 
1 


Siberian elm, 
black locust, 
green ash, 
ponderosa pine, 
Scotch pine. 


Siberian elm, 
black locust, 
green ash, 
ponderosa pine, 
Scotch pine. 


Scotch pine, 
ponderosa pine, 
Austrian pine, 
green ash, black 
locust. 
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TABLE 8.--IRRIGATED WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


| Trees having predicted 20-year average height, in feet, of-- 


common privet. peashrub, 


skunkbush sumac. 


map symbol | <8 | 8-15 
| | 
83C*: 
Ritzville-------- | Peking cotoneaster | Skunkbush sumac, 
| | 
honeysuckle, 
| | lilac, Siberian 
| | peashrub, Nanking 
| | сһегту. 
Rock outcrop. | | 
87В, 87C--------~-|Peking cotoneaster |Honeysuckle, 
Sagehill Siberian 
| | peashrub, lilac, 
| | skunkbush sumac. 
| | 
88B, 886, 880, | | 
89B, 896, 89D, | | 
ον μμ cotoneaster Honeysuckle; 
Shano Siberian 
| | peashrub, lilac, 
| | skunkbush sumac. 
і | 
К: Баара жашара > |Redosier dogwood, салас, Siberian 
Stanfield I honeysuckle. | peashrub, 
skunkbush sumac. 
| | 
| | 
92R--7----------- | Redosier dogwood, [pi1ac, Siberian 
Stanfield i honeysuckle. | peashrub, 
skunkbush sumac. 
| | 
| | 
98Β---------------|Ῥοϊκίτᾳ |Skunkbush sumac, 
Starbuck | cotoneaster, I honeysuckle, 
| common privet. i lilac, Siberian 
peashrub, Nanking 
| | cherry. 
94A*: I | 
Starbuck------ ~-- | Peking | Skunkbush sumac, 
| cotoneaster, | honeysuckle, 
common privet. lilac, Siberian 
| | peashrub, Nanking 
| | cherry. 
Rock outcrop. | | 
95В-—-------=--=—---|РеКїпд | Skunkbush sumac, 
Taunton cotoneaster, honeysuckle, 
| | 
| common privet. | lilac, Siberian 
peashrub, Nanking 
| | cherry. 
96B, 96D----------|Peking |Honeysuckle, 
Thatuna | cotoneaster, | Nanking cherry, 
| redosier dogwood, į lilac, Siberian 
| | 
| | 
I i 


See footnote at end of table. 


| 16=25 


blue spruce, 
| Rocky Mountain 
| Juniper. 


| 
| 
[Eastern redcedar, 
| 


Rocky Mountain 
juniper, blue 
spruce, Eastern 
redcedar. 


Rocky Mountain 
juniper, blue 
spruce, Eastern 
redcedar. 


Rocky Mountain 
juniper, Eastern 
redcedar. 


Rocky Mountain 
juniper, Eastern 
redcedar. 


Blue spruce, Rocky 
Mountain juniper, 
Eastern redcedar, 
Russian-olive. 


Blue spruce, Rocky 
Mountain juniper, 
Eastern redcedar, 
Russian-olive. 


Blue spruce, Rocky 
Mountain juniper, 
Eastern redcedar, 
Russian-olive. 


Blue spruce, 
Eastern redcedar, 
Rocky Mountain 
juniper, Russian- 
olive. 


pn—————————————————————————————————————— η 


| 26-35 


Russian-olive, 
Douglas-fir. 


Austrian pine, 
Russian-olive. 


Russian-olive. 


Russian-olive, 
golden willow. 


Russian-olive, 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

[Austrian pine, 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| golden willow. 
| 
| 
| 


|pouglas-fir， 
| Scotch pine, 
| Austrian pine, 


| ponderosa pine. 


|Douglas~fir, 
I Scotch pine, 
Austrian pine, 


ponderosa pine, 
| 


Douglas-fir, 
I Scotch pine, 
I Austrian pine, 


| ponderosa pine. 


| 

|Scotch pine, 

I Norway spruce, 

I Austrian pine, 
Douglas-fir, 


| ponderosa pine. 
I 


| 235 
| 
| 


Scotch pine, 
ponderosa pine, 
Austrian pine, 
green ash, black 
locust. 


Scotch pine, 
ponderosa pine, 
Siberian elm, 
black locust, 
green ash. 


Scotch pine, 
ponderosa pine, 
Siberian elm, 
black locust, 
green ash. 


Austrian pine, 
ponderosa pine, 
black locust, 
green ash, 
Lombardy poplar. 


Austrian pine, 
ponderosa pine, 
black locust, 
green ash, 
Lomabardy poplar. 


Siberian eln, 
Diack locust, 
green ash. 


Siberian eln, 
black locust, 
green ash. 


Siberian eln, 
black locust, 
green ash. 


Black locust, 
green ash, 
Lombardy poplar, 
Siberian elm. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 
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TABLE 8.--IRRIGATED WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


| Trees having predicted 20-year average height, in feet, of-- 
Soil name and I | | | 
map symbol | <8 | 8=15 | 16-25 | 26-35 | 235 


ttt tt 
| 


105A, 106A-------- lRedosier doqwood, 
Umapine 


Waha cotoneaster, 
redosier dogwood, 


common privet. 


Peking 
cotoneaster, 
redosier dogwood, 
common privet. 


Waha------------- 


| 
| 
| 
| 
| 
| 
| 
| 
| 
і 
і 
113D*: ! 
| 
| 
| 
| 
| 
Rockly. | 
114B, 114С, 1150, | 
115E, 116D, 112, | 
118Β-------------- |Peking 
Walla Walla cotoneaster, 
common privet. 


| 
| 
| 
| 


ll9A-------------- |Redosier dogwood, 

Wanser honeysuckle. 

120C*: 

Wanser--------- --iRedosier dogwood, 
honeysuckle. 


Quincy-----------|Peking 
cotoneaster, 
common privet. 


121B, 121C, 121D--|Peking 


Willis cotoneaster, 
common privet. 

122B---------- ===- i Peking 

Winchester cotoneaster, 


common privet. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 


See footnote at end of table. 


Lilac, Siberian 
peashrub, 
skunkbush sumac. 


Siberian peashrub, 
lilac, 
honeysuckle, 
Nanking cherry, 
skunkbush sumac. 


Siberian peashrub, 
lilac, 

| honeysuckle, 
Nanking cherry, 

skunkbush sumac. 


Siberian peashrub, 
lilac, 
honeysuckle, 
Nanking cherry, 
skunkbush sumac. 


Lilac, Siberian 
peashrub, 
skunkbush sumac. 


Lilac, Siberian 
peashrub, 
skunkbush sumac. 


Siberian peashrub, 
honeysuckle, 
lilac, Nanking 
cherry, skunkbush 
sumac. 


Skunkbush sumac, 
honeysuckle, 
lilac, Siberian 
peashrub, Nanking 
cherry. 


Siberian peashrub, 
honeysuckle, 
lilac, Nanking 
cherry, 
skunkbush sumac. 


一 -一 一 一 一 一 一 -一 一 = SS سس کے سے سے وی‎ SS سی‎ PA A سے س س کے سے سے‎ U. U سے سی ہے ہے‎ U U  — 


Russian-olive, 
golden willow. 


Rocky Mountain 
juniper, Eastern 
redcedar. 


Russian-olive, 
Douglas-fir, 
Austrian pine, 
ponderosa pine, 
Scotch pine. 


juniper, Eastern 
redcedar, blue 


| 

| 

| 

| 

| 

| 

| 

[Rocky Mountain 
| 

| spruce. 
| 

| 


juniper, Eastern , Douglas-fir, 

redcedar, blue Austrian pine, 

spruce. ponderosa pine, 
Scotch pine. 


Russian-olive, Douglas-fir, 

northern white~ Scotch pine, 

cedar, Rocky | Austrian pine, 

Mountain Juniper | ponderosa pine, 

Eastern redcedar,| Norway spruce. 
| 


blue spruce. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| | 
| воску Mountain |Russian-olive, 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 


lRussian-olive, 
golden willow. 


Rocky Mountain 
juniper, Eastern 
redcedar. 


Russina-olive, 
golden willow. 


Rocky Mountain 
juniper, Eastern 
redcedar. 


ee À— P M — M -_ 


|zastern redcedar, 
| Rocky Mountain 

| juniper, blue 

I spruce, Russian- 
j olive. 


Douglas-fir, 
Austrian pine. 


[вше 5ргисе, Rocky |Douglas-fir, 
| Mountain juniper, | Scotch pine, 
l Eastern redcedar, | Austrian pine, 
| Russian-olive. | ponderosa pine. 


[Eastern redcedar, Douglas-fir, 

i Rocky Mountain Austrian pine. 
I juniper, blue 

| spruce, Russian- 
| olive. 

1 


Austrian pine, 
ponderosa pine, 
black locust, 
green ash, 
Lombardy poplar. 


Black locust, 


green ash, 
Siberian eln. 


Black locust, 
green ash, 
Siberian elm, 


Green ash, 
Siberian elm, 
Lombardy poplar. 


Austrian pine, 
ponderosa pine, 
black locust, 
green ash, 
Lombardy poplar. 


Austrian pine, 
ponderosa pine, 
black locust, 
green ash, 
Lombardy poplar. 


Siberian elm, 
black locust, 
green ash, 
ponderosa pine, 
Scotch pine. 


Siberian elm, 
black locust, 
green ash. 


Siberian eln, 
black locust, 
green ash, 
ponderosa pine, 
Scotch pine. 
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TABLE 8.--IRRIGATED WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Soil Survey 


| Trees havin redicted 20-year average height, in feet, of-- 


map symbol | <8 


cotoneaster, 
common privet. 


cotoneaster, 


| 

| 

| 

| 

| 

| 

| 
Quinto: === | Peking 

| common privet. 

| 

| 

| 


124B*: 
Winchester------- | Peking 
I cotoneaster, 
| common privet. 
{ 
| 
Urban land. | 
128A-------------- | Peking 
Yakima | cotoneaster, 
| common privet. 
} 
| 
129A*: | 
Yakima-----------|Peking 
| cotoneaster, 
I common privet. 
| 
| 
Urban land. | 


| 8-15 | 16-25 


Siberian peashrub, | Eastern redcedar, 
honeysuckle, Rocky Mountain 
lilac, Nanking | juniper, blue 
cherry, | 
skunkbush sumac. | 


spruce, Russian- 
olive. 


honeysuckle, | Rocky Mountain 
lilac, Nanking I 
cherry, skunkbush | 
sumac. | 


Siberian peashrub, | Eastern ređcedar, 
Rocky Mountain 


juniper, blue 
spruce, Russian- 


| 

| 

| 

! 

| 

| 

| 

| 

|siberian peashrub, | Eastern redcedar , 
| 

| 

| olive. 
| 

| 

| 

| 


honeysuckle, | 
lilac, Nanking | juniper, blue 
cherry, skunkbush | spruce, Russian- 
sumac. | olive. 


Siberian peashrub, [Rocky Mountain 
Nanking cherry, juniper, Eastern 
honeysuckle, redcedar, blue 
Skunkbush sumac. | spruce, Russian- 

olive. 


Siberian peashrub, | Rocky Mountain 
Nanking cherry, juniper, Eastern 
honeysuckle, 
skunkbush sumac. 


| redcedar, blue 

| spruce, Russian- 
i olive. 
| 
| 


| 26-35 


Douglas-fir, 
Austrian pine. 


Douglas=fir, 
Austrian pine. 


Douglas-fir, 
Austrian pine. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
| 
| Ponderosa pine, 
| Douglas-fir, 
I Austrian pine, 
| Scotch pine. 
| 
Ponderosa pine, 
Douglas-fir, 
Austrian pine, 
Scotch pine. 


235 


Siberian elm, 
black locust, 
green ash, 
ponderosa pine, 
Scotch pine. 


Siberian elm, 
black locust, 
green ash, 
ponderosa pine, 


| 
| 
| 
l 
| 
| 
і 
l 
| 
| 
| 
| 
| Scotch pine. 
і 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Siberian elm, 
black locust, 
green ash, 
ponderosa pine, 
Scotch pine. 


Green ash, 
Siberian elm, 
black locust. 


Green ash, 
Siberian elm, 
black locust. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 9.--RECREATIONAL DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. 


i 


"slight," "moderate," and "severe." 


Soil name and | Camp areas 


map symbol I 


| 
1P- 一 -一 -~- 一 -一 -一 -一 -|slight~ 一 一 一 一 一 
Adkins | 
1c-——— JI Severe: 
Adkins | slope. 
2B-------------------- |Stight---- === ------ 
Adkins | 
2 μμ шн нышын |severe: 
Adkins I slope. 
βλτ-------------------[μοάοταξος 
Adkins | wetness. 
зс--------——-----=-——=-|Модегабе: 
Adkins I slope, 

| wetness. 
4B*: | 
Adkins--------------- |5ι1σιε--------------- 


Urban land. 

5C*: 
slope, 
dusty. 


large stones, 
small stones. 


~ | Severe: 


| 

| 

| 

| 

| 

| 

і 

| 
ΒοοΚετ---------------|δενετος 

| 

| 

| 

| 

| depth to rock. 

| 

| 

| 


dusty. 


Urban land. 


6C--------------— -—--- Moderate: 
Anderly | slope, 
dusty. 
6D--------------------|severe: 
Anderly | slope. 
人 6 卫 = 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 | Severe: 
Anderly j slope. 
| 
7C*; | 
Anderly--=-=----------|Mođerate: 
slope, 
| dusty. 
| 
| 
i 


See footnote at end of table. 


I Picnic areas 


| 

| 

| 

| 
jsevere: 
| 51оре. 
| 

| 

| 


|severe: 
I slope. 


Moderate: 
| wetness. 


Moderate: 


slope, 
wetness. 


Moderate: 
slope, 
dusty. 


Severe: 
large stones, 
small stones. 


vere: 
epth to rock. 


gn 


Moderate: 
dusty. 


Moderate: 
slope, 
dusty. 


Moderate: 
slope, 
dusty. 


| Playgrounds 


Severe: 
slope. 


slope. 


Moderate: 
wetness, 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

|severe: 

| 

| 

| 

| 

| Severe: 

| slope. 

| 

| 

moderate: 
slope. 


Severe: 

large stones, 
slope, 

small stones. 


Severe: 
large stones, 
slope. 


slope, 
depth to rock, 
dusty. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
{ 
| 
| 
Moderate: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| slope. 
| 
| 
| 
| 
| 
| 
| 
| 
1 


283 


See text for definitions of 
Absence of an entry indicates that the soil was not rated] 


| Paths and trails 


Slight. 


Moderate: 
slope. 


Slight. 


Moderate: 
slope. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Severe: 
erodes easily. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[ 
| 
| 
|Moderates 
| large stones, 
| dusty. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
l 


Severe: 
larqe stones. 


Severe: 
erodes easily. 


Severe: 
erodes easily. 


Severe; 
erodes easily. 


Severe: 


slope, 
erodes easily. 


Severe: 
erodes easily. 
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TABLE 9,~-RECREATIONAL DEVELOPMENT--Continued 


Bocker-----2-22-2-2------lSevere: 
large stones, 
small stones. 


| 
8B-------- 一 ~ 一 一 一 一 ~ 一 一 一 ~ 一 to одегаѓе: 
Athena | lusty. 
| 
κος -----------[νοάεταξο: 
Athena I slope, 
j dusty. 
ӘС=====--6===-==55 === | Severe: 
Bocker \ large stones, 
| small stones, 
| 
10D*: | 
i 
| 
| 


Bridgecreek---------- |Woderate: 
| slope, 
j percs slowly, 
| dusty. 
18Η: | 
Bowlus------------- 77 | Severe: 
| slope. 
Buckcreek------------ | Severe: 


12C------------------- Moderate: 


Bridgecreek I percs slowly, 

j dusty. 
12εΕ------ ------ ος LEE | Severe: 
Bridgecreek I slope. 
13F*; | 
Buckcreek------------ | Severe: 

| slope. 
Guinn | severe: 

| slope, 

| large stones, 

| depth to rock. 
14B------------------- [night <= 
Burbank | 

| 
15B---------- — -|soaerate: 
Burke | dusty. 

| 

| 
15C-——JIoderate: 
Burke | slope, 

| dusty. 
15E------------ ρε |severe: 
Burke | slope. 
16B------------------- | Moderate: 
Cantala 


See footnote at end of table. 


Camp areas 


Picnic areas 


Mođerate: 
dusty. 


Moderate: 


slope, 
dusty. 


Severe: 
large stones, 
small stones. 


arge stones, 
small stones. 


Moderate: 
slope, 

percs slowly, 
dusty. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
percs slowly, 
dusty. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope, 
large stones, 


depth to rock. 


Moderate: 
dusty. 


Moderate: 


slope, 
dusty. 


Severe: 
slope. 


Moderate: 
dusty. 


Moderate: 
slope, 
dusty. 


Severe: 
slope. 


Severe: 

large stones, 
slope, 

small stones. 


Severe: 

large stones, 
slope, 

small stones. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
] 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[ος 
| 
| 
|severe: 

| large stones, 
| slope, 

j small stones. 
Moderate: 
slope, 

small stones. 


Moderate: 
slope, 

depth to rock, 
dusty. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 


slope, 
dusty. 


Playgrounds 


Soil Survey 


| Paths and trails 
Severe: 
erodes easily. 


vere: 
rodes easily. 


оф 


Moderate: 
large stones, 
dusty. 


Moderate: 
large stones, 
dusty. 


Severe; 
erodes easily. 


erodes easily. 


rodes easily. 


Slope. 


lope. 


Severe: 
erodes easily. 


Severe: 
erodes easily. 


Severe: 
erodes easily. 


Severe: 
erodes easily. 
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TABLE 9,--RECREATIONAL DEVELOPMENT--Continued 


Soil name and | Camp areas 
map symbol | 

| 
l6C------------------- Moderate: 
Cantala | Slope, 

| dusty. 
1ep--——— | Severe: 
Cantala | slope. 
16E----- —— | Severe: 
Cantala | slope. 

| 
17A*: | 
Catherine Variant---~ Severe: 

| flooding, 

wetness. 

| 
Catherine------- ----- | severe: 

I flooding. 

| 
18B-------------------|Moaerate: 
Condon I dusty. 

l 

| 
18C-------------------|soaerate: 
Condon | slope, 

| dusty. 
18E------ am um ч کے‎ enum an کے‎ em rm | Severe: 
Condon | slope. 

| 
19D, 20D--------- -----| Severe: 
Condon I slope. 
21D*: | 
Condo === | Moderate: 

| slope, 

| dusty. 
Bakeoven-------— == Î Severe: 

| large stones, 

| depth to rock. 

| 
22C-------- === | moderate: 
Cowsly | wetness. 
22D------- 一 一 一 一 一 一 一 一 一 一 一 一 |severe: 
Cowsly | Slope。 
23*. | 
Dune land | 
24B------ 一 一 一 一 一 一 一 一 ----- | moderate: 
Ellisforde | dusty. 


2άθ---ττττ------------[μοάοταξο: 
Ellisforde j slope, 

I dusty. 
1 


See footnote at end of table. 


| Picnic areas 


Moderate: 
slope, 
dusty. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
wetness, 


Moderate: 
wetness. 


Moderate: 
dusty. 


Moderate: 
slope, 
dusty. 


Severe: 
slope. 


Moderate: 
slope, 
dusty. 


Severe: 
large stones, 
depth to rock. 


Moderate: 
wetness, 


Moderate: 
dusty. 


Moderate: 


slope, 
dusty. 


! Playgrounds 
| 


| 
1severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
wetness. 


Moderate: 
wetness, 
flooding. 


Moderate: 
slope, 


dusty. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
large stones, 


slope, 
small stones. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
slope, 
dusty. 


Severe: 
slope. 


SEY GO T Í μμ ο SN ата A‏ ہے SO Sn‏ یہ ہے سے سے ست ہے سے ست بس 


depth to rock, 


| 
| 
| 


|severe: 
erodes easily. 


Severe: 
erodes easily. 


Severe: 


slope, 
erodes easily. 


Severe: 
wetness 
erodes easily. 


- 


Slight. 


Severe: 
erodes easily. 


Severe: 
erodes easily. 


Severe: 


slope, 
erodes easily. 


Severe: 


erodes easily. 


Severe: 
erodes easily. 


Severe: 
large stones. 


Severe: 
erodes easily. 


Severe: 
erodes easily. 


Severe: 


erodes easily. 


Severe: 
erodes easily. 


— م سے U U UU‏ ی س م ہے ου SS‏ سے аи‏ س ہے ج سے س AS ES‏ سے ی vv—HAIh“Sn V. P A‏ — 


Paths and trails 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and | 
map symbol | 


Camp areas 


| Picnic areas 


| Playgrounds 


| Paths 


Soil Survey 


and trails 


| | | 
一 一 一 一 K s — —co I. h. 


2804: | 
Ellisforde------~----|Moderate: 
| slope, 
I dusty. 
Ellisforde, eroded--- Moderate: 
| slope, 
| dusty. 
26Ε. | 
Entic Durochrepts | 
2}Ἀ--------- 77--------|severe: 
Esquatzel | flooding. 
28À-------—------------ Severe: 
Freewater I flooding. 
| 
298=-= mmm |severe: 
Freewater | flooding, 
| small stones. 
30A*: | 
Freewater------------ 1Severe: 
| flooding, 
| small stones. 
Urban land. | 


31B-------------------| Moderate: 


Gurdane | Percs slowly. 
| 
31D------------------- | Severe: 
Gurdane | slope. 
31 卫 = 一 一 一 一 一 一 一 一 一 一 一 一 一 nn or E | беуеге: 
Gurdane | Slope- 
| 
32E*: | 
Gurdane----------- wwe | Severe: 
| Slope。 
| 
Οκἰπ]γ--------------- | Severe: 
| slope, 
| large stones. 
| 
33D*: | 
Gurdane-----2-2-------lModerate: 


slope, 
percs slowly. 


Rockly--------------- severe: 
small stones, 
depth to rock. 


34F*: | 
биїп=--===--=-==---=--=!беуеге: 
| slope, 
| large stones, 
i depth to rock. 
i 


See footnote at end of table. 


Moderate: 


slope, 
dusty. 


Moderate: 


slope, 
dusty. 


Moderate: 
dusty. 


Moderate: 
small stones, 
dusty. 


Severe: 
small stones, 


Severe: 
small stones. 


Moderate: 
percs slowly. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 


slope, 
large stones. 


Moderate: 


slope, 
percs slowly. 


Severe: 
small stones, 
depth to rock. 


Severe: 
slope, 
large stones, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
La 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| depth to rock. 
' 


Severe: 
slope. 


Severe: 
slope. 


Severe; 
small stones. 


Severe: 
larqe stones, 
small stones. 


Severe: 
larqe stones, 
small stones. 


Moderate: 
slope, 
percs slowly. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
large stones, 
slope, 
small stones. 


Severe: 
slope. 


Severe: 

large stones, 
slope, 

small stones, 


Severe: 

large stones, 
slope, 

small stones. 


SS ———Má———————————————————ÓÁ—€—— . ....‏ س U. U... YG‏ کے سے 


Severe: 
erodes 


erodes 


| 
| 
| 
| 
| 
| 
|severe: 
| 
| 
| 
| 
| 


easily. 


easily. 


| Moderate: 


| dusty. 


| Moderate: 


dusty. 


Moderate: 
large stones, 


dusty. 


Moderate: 
large stones, 


dusty. 


Severe: 
erodes 


Severe: 
erodes 


Severe: 


slope, 
erodes 


Severe: 
slope. 


Severe: 
erodes 


vere: 


= (D 


Severe: 


easily. 


easily. 


easily. 


easily. 


easily. 


arge stones. 


larqe stones, 


slope, 


Umatilla County, Area, Oregon 


TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and | 
map symbol 


34F*: 

Klicker--------------!Severe: 
Slope. 

Rock outcrop. 

35F*: 

Gyin--2-22----------2--21!B5eVere: 


slope, 


large stones, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| depth to rock. 
| 
| 
| 
| 
| 
| 
і 
і 
| 
| 
| 
| 


Rock outcrop. 


36 Ewe een sew == == =! Severe: 
Gwinly slope, 

large stones. 
37C-------------------!Moderate: 
Hankins Slope, 

percs slowly, 

dusty. 
37E------ ------- —————-|Беуеге: 
Hankins | Slope. 


38C-------------------|Moderate: 
Helter slope, 


peres slowly. 


| 

{ 

| 
38p———— Severe: 
Helter | slope. 
[ 


39A------------------- | Severe: 


Hermiston | flooding. 
40С-====---=---------- Moderate: 
Kahler | slope, 

| dusty. 
40E--------------- ----| Severe: 
Kahler | slope. 
个 】 卫 一 一 一 一 一 一 一 一 一 一 ~ 一 ”一 一 一 一 一 一 |severe: 


Kahler I slope. 
| 


42 =~ | severe: 


Kimberly I flooding. 
4ЗА-=-=-- Seem -----|severe: 
Kimberly | flooding. 
44D-------- eminens ~~-|Moderate: 
Klicker I slope, 


j dusty. 


4БЕ----------==--=------|5еүеге: 
Klicker slope. 


| 
| 
| 
t 


See footnote at end of table. 


Camp areas 


Picnic areas 


Severe: 


Severe: 
slope, 
large stones, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| depth to rock. 
l 

| 


Severe: 
slope, 
large stones. 


slope, 
percs slowly, 
dusty. 


| 
| 
| 
| 
| 
|Moderate: 
| 
| 
Severe: 
I slope, 
Moderate: 
slope, 

percs slowly. 


Severe: 
slope. 


Moderate: 
dusty. 


Moderate: 


slope, 
dusty. 


slope. 
Severe: 
slope. 
Slight--------------- 
Moderate: 
dusty. 
Moderate: 
slope, 
dusty. 


Severe: 


| 

| 

| 

| 

| 

| 

i 

| 

| 

| 

| 

| 

[ 

| 

| 

| 

| 

| 

|se vere: 
| 

| 

| 

| 

| 

| 

| 

| 

| 

la 

| 

l 

| 

i 

| 

| 

| slope. 
| 
| 
1 


large stones, 


Slope, 
small stones. 


| 
| 
| Severe: 
| 


Severe: 
large stones, 


slope, 
small stones. 


Severe: 
large stones, 


slope, 
small stones. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
dusty. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope, 
small stones. 


Moderate: 
dusty. 


Severe: 

large stones, 
slope, 

small stones. 


ce V s Q £ PE SEN ERIS SY SE A ROY PS PEN р п FE SSG TE RSS Se ws 


Playgrounds 


Slight--------------- 
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Severe: 
large stones, 
slope. 


Moderate: 
large stones, 
slope. 


Moderate: 
dusty. 


Severe: 
slope. 


Severe: 
erodes easily. 


Severe: 


slope, 
erodes easily. 


Severe: 
erodes easily. 


Severe: 

erodes easily. 
Severe: 

erodes easily. 
Severe: 

slope. 

Slight. 

Severe: 

erodes easily. 
Moderate: 


dusty. 


Severe: 
slope. 
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TABLE 9,--RECREATIONAL DEVELOPMENT--Continued 


Soil name and | Camp areas 
map symbol I 
| 
46C*; 
Klicker-------------- | Moderate: 
slope, 
dusty. 


large stones, 
small stones, 


46E*: 

Klicker-------------- Severe: 
Slope. 

Anatone-------7-------|Severe: 
Slope, 


depth to rock. 


slope, 
large stones, 
small stones. 


47B----------- EXTR |Moderate: 
Koehler | too sandy. 


ἀβξ----τττ------------|βονοτθς 
Lickskillet slope, 
depth to rock. 


49F*; 
Lickskillet------ women Severe: 
s 


| 

| 

| 

| 

| 

| 1оре, 
I depth to rock. 
| 

| 

| 

| 

| 


slope. 
50F*: | 
Lickskillet---------- Severe: 

slope, 


БТА. | Severe: 
McKay | excess sodium. 


52D, 53D--------------| Severe: 


McKay | slope, 
| excess sodium. 
! 


See footnote at end of table. 


Moderate: 
slope, 
dusty. 


Severe: 
depth to rock. 


Severe: 
large stones, 
small stones. 


Severe: 
slope. 


Severe: 
Slope, 
depth to rock. 


severe: 
slope, 
large stones, 
small stones. 


too sandy. 


Severe: 


slope, 
depth to rock. 


Severe: 


slope, 
depth to rock. 


Severe: 
slope. 


Severe: 
slope, 
depth to rock. 


Severe: 
excess sodium. 


Severe: 
slope, 
excess sodium. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
|soaerate: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
t 


Picnic areas 


Playgrounds 


slope. 


l 
| 
| 
| 
| 
|severe: 
| 
| 
|severe: 
| large stones, 
| slope. 
|severe: 
large stones, 
slope, 
small stones. 


slope. 


| 
| 
| 
| 
| 
|severe: 
| 
|severe: 
| large stones, 
| slope. 
|severe: 
large stones, 
slope, 
small stones. 


Moderate: 
slope, 
small stones. 


Severe: 

large stones, 
slope, 

small stones. 


Severe: 
large stones, 


Slope, 
small stones. 


slope. 


Severe: 
large stones, 


slope, 
small stones. 


Severe: 
excess sodium, 


Severe; 
slope, 
excess sodium. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 
| 
| 
| 
| 
| 
| 
і 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 


Soil Survey 


Paths and trails 


Moderate: 
dusty. 


Severe: 
large stones. 


Moderate: 
large stones, 
dusty. 


Severe: 
slope. 


Severe: 
large stones, 
slope. 


Severe: 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
і 
| 
| 
| 
| 
Moderate: 
| too sandy. 
j 
|мойегаќе: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[ος 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 


large stones, 
slope. 


Severe: 
Slope. 


Severe: 
slope, 
erodes easily. 


Severe: 
slope. 


Severe: 
erodes easily. 


Severe: 
erodes easily. 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and Camp areas I Picnic areas Playgrounds | Paths and trails 


map symbol I | | 
-) .. .... 一 一 
| | | | 
SAB Moderate: Moderate: |Moderate: |severe: 
Mikkalo | dusty. | dusty. | slope, | erodes easily. 
depth to rock, 
| | | dusty. | 
| | | | 
5ас-——-—--———---———-——-|Мойега!е: Moderate: |severe: |severe: 
Mikkalo | slope, | slope, | slope. erodes easily. 
| dusty. | dusty. | 
54D------------------- | Severe: | Severe: | Severe: Severe: 
Mikkalo | slope. | slope. | slope, erodes easily. 
54E-------7-7-7-7--- -一 ---|severe: |severe: |se vere: Severe: 
Mikkalo I slope. | Slope。 slope. slope, 
| | erodes easily. 
55. ~~~ | Severe: Moderate: Moderate: Severe: 
Mondovi | flooding. I dusty. dusty. erodes easily. 
56В-=-===-==---=---=---- {io loderate: |Moderate: Moderate: Severe: 
Morrow | dusty. I dusty. slope, erodes easily. 
| | depth to rock, 
| dusty. 
56С--=--===-==-=========|МодегаЁе: [мсаегаїе: Severe: Severe: 
Morrow | 51оре, | slope, slope. erodes easily. 
| dusty. | dusty. 
56Е-—-----==-==========|$еуеге: I Severe: Severe: Severe: 
Morrow | slope. slope. slope. slope, 
| erodes easily. 
57D, 58D-------------- | Severe: Severe: Severe: Severe: 
Morrow | Slope。 slope. slope. erodes easily. 
59D*: | 
Morr ραπ Moderat s: Moderate: Severe: Severe: 
j slope, slope, slope. erodes easily. 
| dusty. dusty. 


Bakêg yeas Severe: 
large stones, 
depth to rock. 


| 
i 
| 
| 
| 
| s 
| 
| 


Severe: 
large stones, 
depth to rock. 


large stones, 


slope, 
small stones. 


Severe: 
large stones. 


60F=======sssass s. Severe: Severe: Severe: Severe: 
Nansene slope. slope. slope. slope, 
erodes easily. 
61A------ [See |Moderate: Moderate: Severe: 
Oliphant I dusty. dusty. dusty. erodes easily. 
61c————IIoderate: Moderate; Severe: Severe; 
Oliphant | dusty. dusty. slope. erodes easily. 
62ς-------------------[μοᾶεταξο: Moderate: Severe: Severe: 
Oliphant i slope, slope, slope. erodes easily. 
| dusty. dusty. 
663 及 一 一 一 一 一 ~ 一 一 一 ~ 一 ~ 一 一 一 一 一 一 一 | Severe: Moderate: Moderate: Severe: 
Onyx i flooding. dusty. dusty. erodes easily. 
G4B------------------- |Moderate: Moderate: Moderate: Moderate: 
Palouse dusty. dusty. slope, dusty. 
dusty. 


| 
| 
1 


See footnote at end of table. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Moderate: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[ρε 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|severe: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
і 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and | Camp areas | Picnic areas | Playgrounds | Paths and trails 
map symbol 
| | | | 
一 一 一 一 一 
| | і | 
64C--------— — Moderate: Moderate: | Severe: IMoaerate: 
Palouse slope, | slope, | slope. dusty. 
dusty. I dusty. | | 
64D--------- κακο | Severe: | Severe: | Severe: |soaerate 
Palouse slope. slope. slope. slope, 
| | | | dusty. 
| | | | 
64Е--=-=-------==----- | Severe: | Severe: | Severe: |severe E 
Palouse | slope. I slope. | slope. | slope. 
65А, GR | Severe: Moderate: Moderate: |severe: 
Pedigo I flooding. | dusty. | dusty. | erodes easily. 
67B----7---7------------ | Moderate: Moderate: Moderate: |severes 
Pilot Rock | dusty. | dusty。 | slope, | erodes easily. 
cemented pan, 
| [ | dusty. | 
| | | | 
στους” | Moderate: Moderate: | Severe: | Severe: 
Pilot Rock | slope, I slope, I slope. erodes easily. 
| dusty. j dusty. | 
68D------7------9------- | Severe: | Severe: I Severe: | Severe: 
Pilot Rock | slope. | slope. | slope. | erodes easily. 
68 有 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 ~ | Severe: | Severe: | Severe: | Severe: 
Pilot Rock | slope. | slope. j slope. I slope, 
Í j | I erodes easily. 
69D-----------------==| Severe: | Severe: | severe: Severe: 
Pilot Rock | slope. | slope. I slope. | erodes easily. 
69Е--=-----------=6---- | Severe: i Severe: | Severe: | Severe: 
Pilot Rock | slope. slope. | slope. | slope, 
| | | erodes easily. 
E | | | | 
Pits 
| | | | 
TA Moderate: Moderate: | Severe: Moderate: 
Potamus | small stones, j small stones, | small stones. | dusty. 
| dusty. | dusty. I | 
72À--------- ——— Severe: [Moderate Н |Moderate : | Severe: 
Powder | flooding. | dusty. I dusty. | erodes easily。 
73D=== | Severe: | Severe: | Severe: | Severe: 
Prosser | slope. | slope. | slope. I erodes easily. 
73E-————-JÑ[ severe: jsevere: |severes | Severe: 
Prosser | slope. | slope. | slope. | slope, 
| I I | erodes easily. 
74B-------- acim === | severe: | Severe: | Severe: | Severe: 
Quincy | too sandy. | too sandy. [ too sandy. | too sandy. 
75B------ ——— Í [BL ight- 2-777 —----- Slight--——— ----—- | Moderate: (взад. 
Quincy i | | slope. | 
TSE | ge vere: Isevere: | Severe: |модегаќе: 
Quincy I slope, slope. i slope, | slope. 
76β-------------------- I Slight--------------- | Slight--------------- | Moderate: | Slight. 
Quincy I l I slope. I 
1 ' i ' 


See footnote at end of table. 
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TABLE 9.--RECREATIONAL DEVELOPMENT~~Continued 


Soil name and | Camp areas 


| Picnic areas 


Playgrounds Paths and trails 
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map symbol 
] 
了 7C 一 一 一 一 一 一 一 一 一 一 一 一 一 一 汪 一 一 一 一 | Moderate: 
Quincy | slope. 
7884: m 
σος vere: 
| too sandy. 
| 
| 
| 


Rock outcrop. 


79B-------------------lModerate: 


Ritzville i dusty. 

| 
79c--———- Moderate: 
Ritzville i slope, 

| dusty. 


79D= 一 一 一 一 一 一 一 一 一 一 一 一 一 一 所 一 一 一 | Severe: 
Ritzville | slope. 


79E----——————————————— | Severe: 
Ritzville slope. 


| 
{ 
80B---—— Moderate: 
Ritzville dusty. 


| 
| 
вос---—-——--------=---|Мойегабе: 


Ritzville | slope, 
dusty. 
| 了 
80 νο | seyere: 
Ritzville | slope. 
81E, B2E-------------- |se vere: 
Ritzville | slope. 
| 
B3C*: | 
Ritzville "J Moderate: 
slope, 
| dusty. 
Rock outcrop. | 
B4*. I 
Riverwash | 
85Fx: | 
Rock outcrop. | 
Xeric Torriorthents. | 
86D------------------- | Severe: 
Rockly I small stones, 
| depth to rock. 
l 
87B------------------- |βιισιε--------------- 
Sagehill | 
͵ 


See footnote at end of table. 


Moderate: 
slope. 


| 

! 

| 

| 

| 

| Severe: 
| too sandy. 
| 

| 

| 


Moderate: 


dusty. 


Moderate: 


Moderate: 


slope, 
dusty. 


Severe: 
slope. 


slope. 


Moderate: 


slope, 
dusty. 


Severe: 
small stones, 
depth to rock. 


Slight--------------- 


| 
Га 
| 
| 
| 
| 
| 
| 
Ise 
Ἐν 
үз 
| 
| 
| 
| 
luo 
ез 
Gow 
| 
| 
| 
] 
| 
| 
l 
l 
|severe: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
{ 
| 
| 
| 
| 
| 
| 
| 
i 


| 
| 
| 
| 
| Severe: |slignt. 
| slope. | 
| | 
| Severe: | Severe: 
| slope, | too sandy. 
| too sandy. | 
| | 
|Moderate: severe: 
| slope, | erodes easily. 
I dusty. | 
| severe: | severe: 
| slope. | erodes easily. 
| | 
|severe: |severe: 
| slope. | erodes easily. 
| Severe: |severe: 
slope. slope, 
| | erodes easily. 
Moderate: |severe: 
| slope, | erodes easily. 
j dusty. | 
|severe: |severe: 
I slope. | erodes easily. 
| | 
|severe: |severe: 
I slope. | erodes easily. 
Severe: Isevere: 
| slope. | Slope, 
| | erodes easily. 
| | 
| Severe: | severe: 
| slope. | erodes easily. 
| | 
| [ 
| | 
| | 
| | 
| | 
| | 
| ] 
| | 
| | 
jsevere: | Severe: 
| large stones, | large stones. 
| slope, | 
i small stones. | 
Moderate: (взе. 
| slope. | 
1 
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TABLE 9,.--RECREATIONAL DEVELOPMENT--Cont inued 


Soil name and | Camp areas | Picnic areas | Playgrounds | Paths and trails 
map symbol | | | | 
| | | | 
GTO | derate: |Moderate: | Severe: | Slight. 
Sagehill | 1оре. | slope. I slope. | 
BBB ~--| Moderate: Moderate: |Moderate: |severe: 
Shano | dusty. dusty. | slope, | erodes easily. 
| | dusty. | 
88C--———— Moderate: Moderate: | severe: | Severe: 
Shano | slope, slope, | slope. | erodes easily. 
dusty. dusty. I | 
88D------------------- | Severe: Severe: | severe: | Severe: 
Shano I slope. slope. I slope. I erodes easily. 
BB Moderate: Moderate: |Moderate: | Severe: 
Shano I dusty. dusty. | slope, I erodes easily. 
| | dusty。 | 
вәс-----—=—====—==-======|Мойегабе: Moderate: severe: | Severe: 
Shano | slope, Slope, j slope. i erodes easily. 
| dusty. dusty. | i 
89D-------------------|severe: Severe: Severe: | Severe: 
Shano | slope. slope. j slope. | erodes easily. 
89E-------- -———————-—-|Зеуеге: Severe: jsevere: I severe: 
Shano slope. slope. | slope. slope, 
I erodes easily. 
90А*; | | 
Silvies----- تتت‎ = | Severe: Severe: | Severe: Severe: 
| ponding. ponding. | ponding。 ponding. 
Winom-----—— | Severe: Severe: Igevere: Severe: 


| percs slowly. 


91A------------------- Moderate: 


percs slowly. 


i 
| 
| 
i 
| 
| 
| 
| 
| 
| 
Va 
[ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
| percs slowly. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l'a 
| 
i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
la 
| 
| 
| 
| 
| 
| 
1 


| 
| 
| 
| 
| 
| 
| 
| 
| | 
| Moderate: Moderate: |severe: 
Stanfield I wetness, wetness, | wetness, | erodes easily. 
j percs slowly, percs slowly, | | 
| dusty. dusty. | i 
92, —— J Moderate: Moderate: |Moderate: | Severe: 
Stanfield | dusty. dusty. | dusty. | erodes easily. 
93B-——ÑIISevere: Severe: | Severe: | Severe: 
Starbuck depth to rock. depth to rock. slope, erodes easily. 
| | depth to rock. | 
94A*: | | | 
Starbuck------------- | severe: Severe: se vere: | Severe: 
| depth to rock. depth to rock. | Gepth to rock. j erodes easily. 
Rock outcrop. I ! | 
95B--------- |βιέσαε--------------- Sligh σος Istight. 
Taunton slope, 
| | cemented pan. | 
96Β------------------- |мойегаке: Moderate: | Moderate: |woaerate: 
Thatuna | dusty. dusty. | slope, | dusty. 
dusty. 
i | | 
رمو‎ ———————————-|Нодегае: Moderate: |se evere: |Moderater 
Thatuna slope, slope, | slope. | dusty. 
dusty. j | 
1 I 


See footnote at end of table. 
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TABLE 9,--RECREATIONAL DEVELOPMENT--Continued 


Soil name and | 
map symbol 


Camp areas 


| 
97C-------------------|Moderate: 
Tolo j slope, 
| percs slowly. 
| 
| 
| 


97E-------------------| Severe: 
Tolo slope. 
98C------------------- |Moderate: 
Tolo | slope, 

| percs slowly. 
98E------------------- |severe: 
Tolo | slope. 

| 
99C*: | 
Тоон. Moderate: 

| slope, 

| percs slowly. 
Kilmerque------------ Moderate: 

| slope, 

| dusty. 
99E*: | 
ποιον» Severe: 

| slope. 

| 
Kilmerque---------—-——- | Severe: 

slope. 

| ре 
10003: | 
Tolo----------------- [oaerate: 

I slope, 

| percs slowly. 
Klicker-------------- IModerate: 

| slope, 

| dusty. 
100E*: | 
Ἰοῖο-------------- ---! severe: 

| slope. 


Klicker--------------|Severe: 


| 

| 

| 

| slope. 
101А=======-===========|$еүуете: 
Tolo Variant | flooding, 

| ponding. 
102C------- ----------- Moderate: 
Tutuilla | slope, 

| percs slowly. 
103E, 104E----------- -|severe: 
Tutuilla | slope. 

| 
105A----------- 一 一 一 一 一 一 一 |Severe: 
Umapine flooding, 


| wetness, 
| excess sodium. 
I 


See footnote at end of table. 


| Picnic areas 


Moderate: 
slope, 
percs slowly. 


Severe: 
Slope. 


Moderate: 
slope, 
percs slowly. 


Severe: 
Slope. 


Moderate: 
slope, 
percs slowly. 


Moderate: 


slope, 
dusty. 


Severe: 
slope. 


Severe: 
Slope. 


Moderate: 
Slope, 
percs slowly. 


Moderate: 
slope, 
dusty. 


Sevexe: 
slope. 


Severe: 
slope. 


Severe: 
ponding. 


Moderate: 
slope, 
percs slowly. 


Severe: 
slope. 


Severe: 
excess sodium. 


سا Q ааа ο... ree‏ ت س 


| Playgrounds 


| 
Í Severe: 
slope. 


| 

| 

| 
|severe: 
| slope. 
| 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
ponding, 
flooding. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
wetness, 
excess sodium. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|severe: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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| Paths and trails 


Severe: 
erodes easily. 


slope, 
erodes easily. 


Severe: 
erodes easily. 


slope. 

e 

erodes easily. 
dusty. 


Severe: 
slope, 
erodes easily. 


slope, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Moderate: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
' 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and I 
map symbol 


106A------------------ | Severe: 
Umapine | flooding, 

| excess sodium. 
107E*, 107F*: | 
Umatilla------------- (Severe: 

| slope. 
Kahler------------ — Severe: 

| slope. 

| 
108F*: | 
Unatilla------------- (severe: 

| slope. 
Kahler---------------lsevere: 

| slope. 

| 
биїп-==----=---=------ Í Severe: 

slope, 


| 

| large stones, 
I depth to rock. 
| 

| 


Veazie I flooding. 
l110A------------------ | Severe: 
Veazie | flooding. 
| 
111A. | 
Vitrandepts I 
112B-----------—------ | SLi ght-- —---——- 
Waha 
ll2D--------- 一 一 一 一 一 一 = 一 一 |severe: 
Waha | Slope。 
l112E------------------ | severe: 
Waha | slope, 
113D*: | 
Waha-------- ------ "77 Moderate: 
| 51оре. 
Rockly------- 一 一 = 一 一 一 一 一 | Severe: 


small stones, 
depth to rock. 


114B------------------ Moderate: 


| 
| 
| 
| 
Walla Walla | dusty. 
| 
114 دد‎ ~|Noderate: 
Walla Walla | slope, 
| dusty. 
ll5D------------------ | Severe: 
Walla Walla | slope. 
1 


See footnote at end of table. 


Camp areas 


Severe: 
excess sodium. 


Severe: 
excess sodium. 


Severe: Severe: 
slope. Slope. 
Severe: Severe: 
slope. slope. 
Severe: Severe: 
slope. slope. 
Severe: Severe: 
slope. slope. 
Severe: Severe: 
slope, large stones, 
large stones, slope, 


depth to rock. small stones. 


Moderate: Moderate: 
dusty. dusty. 
Moderate: Severe: 
large stones, large stones. 
dusty. 


S1ight--7------------|Severe: 
slope. 
Severe: Severe: 
slope. slope. 
Severe: Severe: 
Slope. slope. 
Moderate: Severe: 
slope. slope. 
Severe: Severe: 
small stones, large stones, 
depth to rock. slope, 


small stones, 


Moderate: Moderate: 
dusty. slope, 
dusty. 
Moderate: Severe: 
slope, slope. 

dusty. 

Severe: Severe: 
slope. slope. 


سے سنت مت ο ο ο ο το U... . U U ο. AD‏ ت سے U UU UU U J. U... U. u...‏ کے کے مت ا ne‏ ا ا ا 
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| Paths and trails 


| 
|severe: 
erodes easily. 


Severe: 
slope. 


Severe: 


slope, 
erodes easily. 


Severe: 
slope. 


Severe: 


slope, 
erodes easily. 


Severe: 
large stones, 
slope. 


Severe: 
erodes easily. 


Moderate: 
dusty. 


Slight. 
Moderate: 
slope. 
Severe: 
slope. 


Slight. 


Severe: 
large stones. 


Severe: 
erodes easily. 


Severe: 
erodes easily. 


Severe: 
| erodes easily. 
t 


| 
| 
| 
Ice 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Fi 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
[моа 
| 
| 
{ας 
| 
| 
| 
| 
| 
| 
i 
li 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and | 
map Symbol | 


Walla Walla | slope. 


116D, 117D~~-~--~-----|severe: 


Walla Walla | slope. 
LE πρεζα». Moderate: 


Wanser | flooding, 
| wetness. 
120C*: | 
Wanser------------- -- jSevere: 
| flooding, 
| wetness. 
Quincy---—— amam | Severe: 


I too sandy. 


121B------------------ | Moderate: 


Willis I dusty. 
| 
121C------------------ |Moderate: 
Willis | slope, 
| dusty. 
1201р--—=—-==========-—-}8етете: 
Willis I slope. 
e OR |S1ight — 
Winchester | 
123B*: | 
Winchester----------- | Sight ii Sa TSE 
| 
Quinton------------- |S15ght ----- minimi 
124B*: 
Winchester----------- Slight---------- 


Urban land. 


125F*: 
Wrentham------- caine Severe: 
slope. 


Rock outcrop. 


Xerofluvents 


127F. 


| 
| 
{ 
| 
126A. | 
| 
| 
Xerollic Durorthids | 

i 


See footnote at end of table. 


Camp axeas 


| Picnic areas 


| | 
|severe: | Severe: 
| slope. i slope. 
| | 
| Severe: | Severe: 

I slope. | Slope。 
|Moderate: Moderate: 
dusty. | slope, 

| | dusty. 
|severe: | Severe: 
| wetness. | wetness. 
| | 
|severe: |severe: 
I wetness. | wetness. 
| | 
| Severe: | Severe: 
too sandy. slo 
| | too sandy: 
Moderate: |Moderate: 
dusty. slope, 
| | cemented pan. 
|noderate: |severe: 
| 51оре, | slope. 
| dusty. | 
|severe: | Severe: 
I slope. slope. 
|slight St IModerate: 
| | slope. 


[Sight Moderate: 


| | slope. 
Isiight--------------~!Moderate: 
| | slope. 

| | 

Isiight Αρπ -|woaerate; 
| | slope. 

| | 

| | 
severe: | Severe: 

| slope. | slope. 

| | 

| | 

| | 

! ! 

| | 

| | 

| | 

i І 


Playgrounds 


| Paths and trails 


Severe: 
slope, 
erodes easily. 


Severe: 
erodes easily. 


Severe: 
erodes easily. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
too sandy. 


Severe: 
erodes easily. 


Severe: 
erodes easily. 


erodes easily. 


Severe: 
too sandy. 


Severe: 
too sandy. 


Slight. 


Severe: 
too sandy. 


lope, 


Severe: 
s 
erodes easily. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 
| 
| 
{ 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
Γι 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
] 
| 
| 
| 
| 
| 
i 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and | Camp areas | Picnic areas | Playgrounds | Paths and trails 
map symbol 
| | | | 
— 一 
| | | | 
128A--------------2---- | Severe: [Moderate : J Moderate: | Moderate : 
Yakima | flooding. | dusty。 | small stones, | dusty. 
| | dusty. | 
129A*: | | | 
Yakima----7-7-7--------- Í Severe: Moderate: Moderate: | Moderate: 
flooding. | | dusty. 
| dusty. | 
| | 
| | 


| 
Gusty。 | small stones, 
| 
Urban land. | 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Umatilla County, Area, Oregon 


TABLE 


[Some terms that describe restrictive soil features are defined in the Glossary. 
Absence of an entry indicates that the soil was not rated. 


"slight," "moderate," and "severe." 
information in this table indicates the 
investigation] 


Shallow | 


Soil name and | 
excavations | 


map symbol | 


Dwellings | Dwellings | 
without 
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10.--BUILDING SITE DEVELOPMENT 


See text for definitions of 
The 
dominant soil condition but does not eliminate the need for onsite 


Lawns and 


Small | 
landscaping 


Local roads | 
commercial | 


| with I and streets | 


| Н basements Н basements Н buildings | Н 


| l | | 
1B---------------- |S1ignt --------- [S1ight---------|S1ight---------İs1ight ------ ---|severe: {slight 
Adkins | | | | | frost action。 | 
1C------~---------|severe: |severe: |severe: |severe: |severe: | Severe: 
Adkins slope. slope. slope. slope. slope, slope. 
| | | | | frost action。 | 
2B---------------- severe: [s1ignt---------|S1ight- -------- |siight --------- |noderate: |stight. 
Adkins | cutbanks cave. | | | | frost action. | 
2c-—————— Severe: | Severe: | Severe: | severe: | Severe: | Severe: 
Adkins I cutbanks сауе, | slope. | slope. | slope. | slope. I slope. 
| P. | | | | | 
Li crum d LEE |severe: Moderate: | Severe: |Moderate: Moderate: IMoaerate: 
Adkins wetness. wetness. wetness. wetness. wetness, wetness. 
| | | | I frost action. | 
3C----—--------2---- | Severe: |Moderate: | Severe: | severe: |Moderate: Moderate: 
Adkins | wetness. I wetness, | wetness. | slope. I wetness, | wetness, 
slope. slo slope. 
| oo | | | Frost action, αμ 
| | x | | | 
4B*; 
Aükins-----------IS1ight--------- | s11ght ---------|s1ight--------- slight --------- | Severe: Islight. 
| | | | | frost action. | 
Urban land. | | | | | | 
| | | | | | 
5Cx: 
Albee------------| severe: Moderate: | Severe: | Severe: | Severe: |Moderate: 
| depth to rock. | slope, | depth to rock. | slope. | frost action. I slope, 
| | depth to rock. j | | | depth to rock. 
Bocker----------- | Severe: | Severe: | severe: | severe: | Severe: | severe: 
depth to rock. depth to rock. depth to rock. slope, depth to rock. j small stones, 
| | | | depth to rock. | | large stones. 
hnatone----------|severe: |severe: |severe: ]severe: |severe: | Severe: 
I depth to rock, | depth to rock, | depth to rock, | slope, | depth to rock, | small stones, 
large stones. large stones. large stones. depth to rock,! large stones. large stones. 
| | | | large stones. | | 
6Β------------------ | Severe: |Moderate: | Severe: Moderate: |severe: | Moderate: 
Anderly depth to rock. j depth to rock. j depth to rock. f slope, frost action. depth to rock. 
| | | | depth to rock. | | 
вс------——-----=—-—-|$еүеге: Moderate: | Severe: Isevere: | Severe: | Moderate: 
Anderly I depth to rock. | slope, I depth to rock.| slope. | frost action. I slope, 
| I depth to rock. | | | depth to rock. 
£D, БКнин | Severe: | Severe: | Severe: | severe: | severe: | Severe: 
Anderly I depth to госк, | slope. l depth to rock, | slope. | slope, I slope. 
I slope. | I slope. | I frost action. | 
7С®: | | | | | | 
Ἀπάετ]γ---------- --|severe: |Moaerate: |severe: |severe: |severe: |Moderate: 
і depth to rock. | slope, | depth to rock. | slope. | frost action. | 51оре, 
| j depth to EEK: | | | | depth to rock. 
Urb d. | | | | i | 
крап dan i | | i | | 
I I ' I I I 


See footnote at end of table. 
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Soil Survey 


TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


Dwellings | Small | Local roads | Lawns and 


map symbol excavations without i with | commercial and streets | landscaping 
| | basements | basements | buildings | | 
| | | | 


| 
ββττττ-----------|[δι1σὲ---------]ϑ11φαε---------[ϑιζαβε----------]μοᾶοταῖο: | Severe: |Slignt. 
Athena | | I I slope. | frost action。 | 
BC | Moderate: |Moderate: |Moderate: |severe: | Severe: | Moderate: 
Athena | slope. | Slope。 | slope. | slope. | frost action. | slope. 
9C----------------|severe: |severe: | severe: | Severe: | Severe: | severe: 
Bocker depth to rock. Î depth to rock. | depth to rock.| depth to rock. Î depth to rock.! small stones, 
| | | | | | 
| | I I | I large stones. 
10D*: | ] | | | | 
Bocker------=---- | Severe: |severe: |severe: |severe: |severe: |severe: 
| depth to rock. j depth to rock. | depth to rock. | 51оре, | depth to rock, | small stones, 
| I | | depth to rock. j I large stones. 
Bridgecreek------ Moderate: Moderate: |Moderate: Severe: |severe: Moderate: 
| depth to tock yj shrink-swell, | depth to rock, | slope. | low strength, | slope, 
| too clayey, | slope. | slope, | | frost action。 | depth to rock. 
| slope. | | shrink-swell. | | | 
lF | | | | | | 
Bowlus----------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
| slope. | 51оре. | slope. I slope. Í low strength, I slope. 
| | | | | Re ολα 
| | I | i frost action, | 
Buckcreek-------- ISevere: | Severe: | Severe: | Severe: | Severe: | Severe: 
| depth to rock, | slope. depth to rock,; slope. low strength, | slope. 
| slope. | | slope. | | slope. | 
12C------ --------- IModerate: Moderate: Moderate: |Moderate: | Severe: |Moderate: 
Bridgecreek | depth to rock, | shrink-swell. | depth to rock, | shrink-swell, I low strength, | depth to rock. 
| too clayey. | | Shrink-swell. | slope, | frost action. j 
12P---~------~--~~|Severer | Severe: | Severe: | Severe: | Severe: | Severe: 
Bridgecreek | slope. | slope. | slope. | slope. | low strength, | Slope。 
| | | | | Торе, | 
| | | | | frost action. j 
13F*: | | | | | | 
Buckcreek--------|severe: ISevere: I Severe: I Severe: severe: Í severe: 
| | | | | | 
| depth to rock, | slope. | depth to rock, į slope. I low strength, | slope. 
| Slope. i | slope. | I slope. | 
Gwin-———— severe: |severe: | Severe: | Severe: | Severe: | Severe: 
I depth to тоок, | slope, | depth to rock, | slope, I depth to rock: | small stones. 
I large stones, I depth to rock, | slope, depth to rock, | Slope, 


I slope. 


14B8-————— | Severe: 


Burbank | Satbanks 
15B---------------|severe: 
Burke depth to 


cemented pan. 


| 

| 

| 
18C--------—------ Severe: 

| 

| 

| 


cemented pan, 


large stones. | large stones. | large stones. | large stones. | 


Slight--------- Is1ight--------- Is1ight---—---- Ie1ight--------- Isevere: 
cave. | | | | droughty. 
| IMoaerate: 
rock,; depth to rock, | depth to rock,; slope, | frost action. depth to rock. 


cemented pan. j cemented pan. depth to rock, | 


| 
| 
| 
| Moderate: | Severe: \Moderate: | Severe: 
| 
| cemented pan, 


frost action. 
slope. 


| 
|Moderate: | Severe: Severe: | severe: Moderate: 

Burke depth to rock, | slope, | depth to rock,} slope. | frost action. | slope, 
cemented pan. | depth to rock, i cemented pan. | 
| 

l5E--------------- |severe: |severe: |severe: Severe: |severe: Severe: 

Burke i depth to rock, | Slope. depth to rock,; slope. | slope, slope. 
i 
| 
1 


| slope. 
1 


| 
| 
| | 
| | 
| | 
| ! depth to rock. 
| | 
| cemented pan. | | j 
| | 
| | 
| | 
| | 
| | 
' ' 


| Cemented pany 
| 
1 


See footnote at end of table. 
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 
ka s ks ee  IBUNUUROUEE SERUUM 


Soil name and | Shallow | Dwellings | Dwellings | Sma11 | Local roads | Lawns and 
map symbol I excavations I without I with | commercial | and streets | landscaping 
basements basements buildings 

| | | | | | 
16β--------------- | Slight--------- | Slight--------- | Sight —— - |woderate: | Severe: | Slight. 
Cantala | | I | slope. I frost action. | 
16C--=----------=-| Moderate: | Moderate: Moderate: | Severe: | Severe: Moderate: 
Cantala I slope, I slope, | Slope。 | Slope。 i frost action. slope. 
160, 16ὲ---------- |severe: |Severe: | Severe: | Severe: | Severe: Severe: 
Cantala | slope. | slope. | slope. | slope. I slope, | slope. 

frost action. 

| | | | | | 
17A*: | | | i | | 
Catherine Variant |Severe: |severe: | Severe: | Severe: | Severe: | Severe: 

| wetness, | flooding, | flooding, | flooding, | wetness, I wetness. 

| I wetness. I wetness. I wetness. I flooding, 

frost action. 

| | | | | | 
Catherine-------- | severe: | Severe: | Severe: | Severe: | Severe: |Moderate: 

| wetness. | flooding. | flooding, | flooding. j flooding, | flooding. 

I | | wetness. | | frost action. i 
18B-------------- -|severe: Moderate: | Severe: |Moderate: | Severe: | Moderate: 
Condon | depth to rock. depth to rock: | depth to rocks | slope, | frost action. | depth to rock. 

| I | depth to rock. | | 
18C--------------- |severe: Moderate: | Severe: | Severe: | Severe: | Moderate: 
Condon I depth to κ slope, | depth to rock. | slope. | frost action. | 51оре, 

I depth to rock. | I | | depth to rock. 
18E, 19D, 20D---~-| Severe: [iuis | Severe: | Severe: | Severe: | severe: 
Condon I depth to rock, | slope. | depth to rock,| slope. | slope, I slope. 

| slope. | I slope. | | frost action。 I 
21D*: i | | | | | 
Condon--------- as |se evere: |Moderate: | Severe: | seyere: |se evere: |Moderate: 

| depth to rock. | slope, I depth to rock. | slope. | frost action. I slope, 

I I depth to rock. | | I I depth to rock. 
Bakeoven--------- |severe: | Severe: | Severe: | Severe: (Severe: | severe: 

| depth to rock, j depth to тоск, | depth to rock, | slope, I depth to rock, | small stones, 

| large stones. j large stones. | large stones. | depth to rock, | large stones. | large stones. 

i | | | large stones. | | 
22C--------------- | Severe: | Severe: | Severe: | Severe: | Severe: Moderate: 
Cowsly | wetness. I shrink-swell. I wetness, I shrink-swell. | low strength, | wetness. 

| | | Shrink-swell. I I shrink=swell. | 
22D------------ -一 |severe: |severe: | Severe: | Severe: | Severe: | severe: 
Cowsly i wetness, I shrink-swell, | wetness, | shrink-swell, | low strength, | ѕ1оре. 

| ѕ1оре. | slope. | slope, slope. | slope, 

| | | shrink-swell. | Shrink-swell. | 
>x. | | | | | | 
Dune land 

| j | | | | 
24B-------~~----~-|slight- -------- | Slignt 一 一 一 ~ 一 ~ 一 --|slsht- -------- | Moderate: | Severe: |stight. 
Ellisforde I I | | slope. | frost action. j 
24C-------------~-|Moaerate: Moderate: | Moderate: |severe: | severe: | Moderate: 
Ellisforde I slope. | slope. | slope. | slope. | frost action. | slope. 
dapi | | | | | i 
Ellisforde------~|Moderate: Moderate: {Moderate | Severe: |se evere: |Moderate: 

| slope. | slope. | slope. | slope. | frost action. | slope. 

I ' I 1 I [] 


See footnote at end of table. 
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


Local roads 
and streets 


Soil name and Shallow | Dwellings | 


Dwellings | Small | 
excavations | without 


with I commercial | 


Soil Survey 


Lawns and 
landscaping 


| 1 basements | basements | buildings | | 


| 
map symbol | 
| 
| 


| | I | 
25C*: I { | | 
Ellisforde, | | | | | 
eroded---------- j Moderate: Moderate: jModđerate: | Severe: | Severe: 
| slope. I slope. | slope. | slope. | frost action, 
265. | | | | | 
Entic Durochrepts| | | | | 
27А------——=--=-==-|811дһ&-----—=—--|Зеуеге: |Severe: | Severe: | Severe: 
Esquatzel | I flooding. I flooding. I flooding. I frost action. 
28A--------------- | Severe: | severe: | severe: | Severe: Moderate: 
Freewater cutbanks cave.; flooding. flooding. flooding. flooding, 
| | | | | large stones. 
| | | | | 
| | | | | 
29À--------------- | Severe: | Severe: | Severe: | Severe: Moderate: 
Freewater cutbanks cave.; flooding. flooding. flooding. flooding, 
| | | | | large stones. 
30A*: | | | | | 
Freewater-------- Isevere: | Severe: | severe: | Severe: Moderate: 
cutbanks cave.; flooding. flooding. flooding. flooding, 
| | | | | large stones. 
Urban land. | | | | | 
| | | | | 
3]Β-τττ-----------|δενετα: [Moderates |se vere: |Moderate: | severe: 
Gurdane I epth to тоок. | shrink-swell, | depth to rock. | shrink-swell, I low strength, 
depth to rock. depth to rock. ; frost action. 
| | | | | 
31D, 31E--------- - |Severe: |severe: |severe: |severe: Severe: 
Gurdane | depth to rock, | slope. I depth to коок, slope, | low strength, 
slope. slope, slope, 
| | | | ! frost action. 
32E*: | | | | | 
Gurdane------- ---| severe: |severes |se vere: |severe: | severe: 
| ο. to rock, | slope. | τ ζο rock, | slope. | ы strength, 
slope. ope. slope, 
| | | | | frost action. 
Gwinly----------- ISevere: | Severe: | Severe: | Severe: | Severe: 
| depth to rock, | shrink-swell, | depth to тоск, | shrink-swell, | depth to rock, 
| large stones, I slope, I slope, | slope, | low strength, 
| slope. I depth to rock. | shrink-swell. | depth to rock. | slope. 
33D*: | | | | | 
Gurdanec--------- Severe: |Moderate: |se vere: Severe: Severe: 
depth to rock. shrink-swell, depth to rock.; slope. low strength, 
| | slope, | | | frost action. 
| | depth to rock. | | | 
Rockly----------- Severe: Severe: |severe: | severe: | Severe: 
| depth to rock,| depth to rock, Ί depth to rock,| slope, | depth to rock, 
| large stones. | larqe stones. large stones. | depth to rock. | large stones. 
34F*: | | | | | 
Gwin==-==--=--=== | Severe: |Severe: |severe: | Severe: | Severe: 
I depth to rock, | slope, | depth to rock, | slope, depth to rock, 
| large stones, i depth to rock, Slope, i depth to rock, j slope, 
| slope. i large stones. | large stones. i large stones. I large stones. 
1 1 1 


See footnote at end of table. 


Moderate: 
slope. 


Moderate: 
small stones, 
large stones, 
droughty. 


\ 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
slight. 
| 

| 

| 

| 

| 

| 
|severe: 

I small stones, 
I larqe stones. 
| 

|severe: 


small stones, 
large stones. 


Moderate: 
depth to rock. 


Severe: 
slope. 


Severe: 
large stones, 
slope, 


depth to rock. 


Moderate: 


slope, 


depth to rock. 


| small stones. 
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Soil name and | Shallow | Dwellings | 
map symbol | excavations | without. | with 


Dwellings ὶ Small 
e d 
I commercial 
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Lawns and 


| Local roads | 
landscaping 


| and streets 


| | basements i basements 1 buildings Н | 


34F*; | 
Klicker---------- Severe: Severe: Severe: 


depth to rock, | slope, 


| 

і 

бетеге: | 

slope, | 
large stones. | 51оре, 

| 

| 

| 

| 

| 

| 

| 


large stones, 


| 
| 
| 
| | 
| | 
| slope. | 
| | 
| | 
| 
| 
| 


large stones. | 
Rock outcrop. | 
35F*: | | 
биїп=-=--=-===--=--= Severe: Severe: Severe: | Severe: 


depth to rock, | slope, 
large stones, | depth to rock, j slope, 
slope. large stones. large stones. 


depth to rock, | slope, 


| 
| 
| 
Rock outcrop. | 
| 
| 
| 
| 


| 
i 
і 
| 
4БЕ---—---=======-|$еуеге: 
| 
| 
] 


depth to rock. 


| 
| | | 
| i | 
| | | 
36E--------------- Severe: | Severe: | Severe: | Severe: 
Gwinly depth to rock, | shrink-swell, | depth to rock, | shrink-swell, 
large stones, | slope, | slope, | slope, 
| slope. | depth to Tocka shrink-swell. | Gepth to rock。 
37C--------------- Moderate: |Hoderate: Moderate: | Severe: 
Hankins | too clayey, | shrink-swell, | slope, | ѕ1оре. 
l slope. | 51оре. | shrink-swell. | 
37 卫 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 |severe: |severe: |severe: | severe: 
Hankins | slope. | slope. | slope. | slope. 
| | | | 
| | | | 
З8С-======6=-====5 |Moderate: Moderate: | Moderate: |severe: 
Helter I slope. | slope. I slope. I slope. 
E =. | Severe: | severe: | Severe: | severe: 
Helter | slope. | slope. | slope. | slope. 
| | | | 
39A------~--------|s1ight---------|severe: |severe: |Severe: 
Hermiston | | flooding. flooding. | flooding. 
40C-------------— - Moderate: |Noderate: |Noderate: | severe: 
Kahler | depth to rock, | slope. I depth to rock, slope. 
| slope. | | slope. | 
40E, AlP-------- --|severe: | Severe: | Severe: | Severe: 
Kahler | slope. | slope. | slope. | slope. 
42A, 43h---------- | Severe: | Severe: | Severe: | Severe: 
Kimberly I cutbanks cave. | flooding. | flooding. | flooding. 
44D---—_—_ Severe: |Moderate: | severe: | Severe: 
Klicker depth to rock. | shrink-swell, | depth to rock. Slope. 
| slope, I | 
| depth to rock. | | 
| Severe: | Severe: | Severe: 
Klicker depth to rock, | slope, I depth to rock, | slope, 
large stones, | large stones. | slope, | large stones. 
slope. | | large stones. | 
4603: | { | | 
Klicker---------- | Severe: |Moaerate: | Severe: | Severe: 
depth to rock. f shrink-swell, depth to rock. Î slope. 
| la | | 
pissing | | 
| | | 
1 1 ' 


| 
| 
1 


See footnote at end of table. 


large stones. 


depth to rock, 
large stones. 


| | 

| | 
|severe: |severe: 
| slope, | slope. 
| large stones. | 

| | 

| | 

| | 

| 

|Severe: Severe: 
I depth to rock, I small stones. 
| slope, 


| large stones. 


| 
| 
| 
| 
| 
| 
| | 
| Severe: | Severe: 
| depth to rock, | large stones, 
| low strength, | slope, 
| slope. | depth to rock. 
| Severe: |Moderate: 
| low strength, I slope. 
I frost action. j 
| Severe: | Severe: 
| low strength, | slope. 
| slope, | 
| frost action. | 
| Severe: | Moderate: 
| frost action. | slope. 
| Severe: | Severe: 
slope, I slope. 
frost action. | 
Severe: |slight. 
frost action. | 
Moderate: Moderate: 
slope, | large stones, 
frost action. I slope. 
Severe: |severe: 
slope. | slope. 
Moderate: Isiight. 
| 
| 
Moderate: Moderate: 
depth to rock, slope, 


low strength, | thin layer, 
slope. 


Severe: | Severe: 
slope, | slope. 
large stones. I 

| 
| 
Moderate: Moderate: 


depth to rock, | slope, 
low strength, | thin layer. 


| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| flooding. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 51оре. | 
I l 
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


Shallow | 


| Dwellings 
excavations | without 


Soil name and | 
map symbol | 


| Dwellings Small 


| 
| with | 


Soil Survey 


Lawns and 


| Local roads | 
| and streets 


commercial I landscaping 
| basements | basements ] buildings | | 


severe: | 
depth to ο κ 
large stones. | 


| 
| 
| 
| | 
| Severe: | 
| 
| 
| 
| 


large stones. 


| 
er--—-—— vere: evere: vere: 
Bock [δε |5 |se 
ep ο rock. | dep ο rock.) dep о rock.; slope, 
depth t k | depth t κ | depth t οκ | 1. 
depth to rock. 
| | i 
46E*: 
Klicker------~=--/ Severe: |severe: |severe: |severe: 
Gepth to rock, | slope. | depth to rock, | slope. 
slope. slope. 
| | | | 
Anatone----------| Severe: | Severe: (severe: (Severe: 
j depth to rock,/ slope, | depth to rock, | slope, 
| large stones, i depth to лез. | slope, I depth to rock, 
slope. large stones, large stones. large stones. 
| | | 
Bocker-----------| Severe: | Severe: = | severe: 
Í depth to rock,; slope, | depth to rock, | slope, 
slope. ep о rock.; slope. ep o rock. 
| 1 depth t. ck I 1 I depth t. κ 
| | | | 
ἁ7δ-----------ππέπς | severe: IModerate: | severe: | Moderate: 
| | | 
Koehler | cemented pan, | cemented pan. cemented pan. | cemented pan. 
| cutbanks cave: | | | 
авк----------—----ЇЗеүеге: |severe: |severe: | Severe: 
Lickskillet j depth to rocks | slope, I depth to rock, | slope, 
| slope. I depth to rock. | slope. j depth to rock. 
49F*: | | | | 
Lickskillet------ |severe: |severe: |se vere: | Severe: 
I depth to rock, | slope, I depth to rock, | slope, 
slope. depth to rock.; sl а depth to rock. 
| ρε | D pa ope | ep 
Nansene---------- Severe: | Severe: | Severe: | Severe: 
| slope. | slope. | slope. | slope. 
| | | | 
50F*: 
Lickskillet------|severe: |severe: |severe: |severe: 
| depth to rock,; slope, | depth to rock, | slope, 
| slope. | depth to rock. j slope. i depth to rock. 
| { | | 
Rock outcrop. | | | | 
51A----~----------|sSlight---~-----|oaerate: |Moderate: Moderate: 
McKay | | shrink-swell, | Shrink-swell. i shrink-swell. 
52D, 53D----------|Severe: | Severe: | Severe: | severe: 
McKay | slope. | slope. [ Slope. i slope. 
| | | | 
54B--------------- |severe: Moderate: | Severe: | Moderate: 
Mikkalo j depth to rock. | depth to rock. | depth to rock. | slope, 
Gepth to rock. 
| | | |. 
5-ς---------------[βονοτε- |Moderate: l Severe: | Severe: 
Mikkalo depth to rock. Î slope, depth to rock. ! slope. 
D pe р 


| 

| | depth to rock. 
| | 

i 1 


See footnote at end of table. 


depth to rock, | 


[ | 
| | 
Isevere: | 

depth to rock, 
large stones. | 


Severe: 
slope, 


I large stones. 


| 
| | 
| | 
| | 
і 1 


depth to rock, 


Severe: 
small stones, 
large stones. 


Severe: 
depth to rock,| 
large stones. | 


| 
| 
| 
I 
| 
| 
| i 
| 
| depth to коск. | 
| 
| 
lse 
| 
| 
| 
| 
| 


Severe: | Severe: 
small stones, 
| large stones. 
Severe: | Severe: 
slope. | slope. 
| 
Severe: |severe: 
| depth to rock, | small stones. 
| slope, | 
| large stones. | 
| severe: |Severe: 
depth to rock, j small stones, 
slope. large stones, 
slope. 
Moderate: I Moderate: 
cemented pan, | droughty, 


| 
frost action. | cemented pan. 

| 

| 


frost action. excess sodium. 


Severe: Severe: 
depth to rock, j slope, 
slope. I depth to rock. 
| 
Severe: | Severe: 
depth to rock, | slope, 
slope. | depth to rock. 
Severe: |severe: 
slope, | slope. 
frost action. | 
| 
Severe: |Severe: 
depth to rock, | large stones, 
slope. slope, 
| depth to rock. 
| 
i 
Severe: | Severe: 
| 
Severe: | severe: 

slope, | excess sodium, 

frost action. | slope. 
Moderate: |Moderate: 


depth to rock, | depth to rock. 


frost action. I 


Moderate: | Moderate: 
depth to rock, | slope, 
depth to rock. 


frost action. 


ου... ан пано а,‏ کے کی ا کے کت س ت ο‏ س سے سے a‏ سے سے 


i 
slope, I 
! 
I 
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Shallow 


Soil name and | 
excavations 


map symbol | 


| Dwellings | Dwellings | 
| without | with 


Small 
i commercial 
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Local roads 


| Lawns and 
| and streets 


landscaping 


| | basements | basements ] buildings | | 


54р, 54Е----——----}5еуеге: 

Mikkalo I depth to rock, 
| slope. 

55A--------------- jslioht —XX 

Mondovi | 

56B----——- ----- | severe: 

Morrow | depth to rock. 


56C-------------~-|severe: 
Morrow depth to rock. 


Morrow depth to rock, 


| 
| 

56Ε, 570, 58D----=| Severe: 
| slope. 
| 


59D*: | 
Morrow----------- (severe: 


Bakeoven--------- Isevere: 


60F-------- جج‎ | Severe: 
Nansene | slope. 

| 
61A--------------- | Slight 
Oliphant | 
61C--------------- {slight --------- 
Oliphant | 
د)2‎ |Moderate: 
Oliphant | Slope。 

| 
638--------- 一 -一 |slight- -------- 
Onyx I 
64B----~------ == | Sight € 


Palouse | 


64C~-~-~-~-------~--|aoaerate: 
Palouse I slope. 
| 
64D, 64E---------- Isevere: 
Palouse I slope, 
| 
| 
65A, 66A=--------- Moderate: 
Pedigo | wetness. 
67B--------------- | Severe: 
Pilot Rock i cemented pan, 
| cutbanks cave. 
' 


See footnote at end of table. 


| Severe: Severe: | Severe: 

I slope. depth to rock, | slope. 

| slope. j 

| Severe: Severe: | Severe: 

| flooding. flooding. | flooding. 
{Moderates Severe: Moderate: 


| depth to rock. 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
slope, | depth to rock. | slope. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Severe: | severe: 
| depth to rock. I 
|severe: Severe: |severe: 
| slope. depth to rock, | slope. 
slope. 
| i 
| | 
{Moderates Severe: |severe: 
I slope, depth to rocke | slope. 
i đepth to rock. | 
|severe: |severe: |severe: 
slope, 


| depth to rock, | depth to rock,| 


| large stones, | large stones. | depth to rock, 
I ] | large stones. 


| Severe: | Severe: | Severe: 

| slope. | slope. | slope. 

| | | 

|stight —— |stight --------- |slight oe 

| | | 

stight--- د‎ {slight €— |Moderate: 
| Slope。 

| | | 

|Moderate: Moderate: |severe: 

I slope. | slope. | slope. 

| | | 

| Severe: | Severe: | Severe: 

I flooding. | flooding。 | flooding. 

Moderate: |Noderate: | moderate: 

| shrink-swell. | shrink-swell. | shrink-swell, 

slope. 

| | | 

Moderate: | Moderate: | severe: 

| shrink-swell, I slope, | slope. 

| slope. | Shrink-swell. | 

|severe: | severe: | Severe: 

| slope. і ѕ1оре. I slope. 

| | | 

| | | 

Icevere: | Severe: | Severe: 

| flooding. j flooding. i flooding. 

|Moderate: |severe: |Moderate: 

I cemented pan. | cemented pan. j slope, 

| | | 

' ' П] 


| depth to rock. 


cemented pan. 


Severe: 
slope. 


Ievere: 
slope. 


| 

I 

| 

| 

| 

| 

| 

| 

Severe: |Slignt. 

frost action. I 

Severe: Moderate: 

frost action. | depth to rock. 
| 
|Moderate: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


slope, 
depth to rock. 


Severe: 
frost action. 


Severe: Severe: 
slope, slope. 
frost action. 

Severe: Moderate: 
frost action. | slope, 


depth to rock. 


Severe: | Severe: 
depth to rock, | small stones, 
large stones. | large stones. 


U... U U U U U U U U. J U l U l l‏ کے U. U. U J.‏ سے مس سی سے ج ست سے H nY€qAr — Í‏ مکی سے سے سے س سے سے سے سے سے س مو س سے سے سے 


frost action, cemented pan. 


Severe: I 
slope, | slope. 
frost action. I 
-|woaerate: |siight. 
frost action. | 
Moderate: Istight. 
frost action. | 
Moderate: |Moderate: 
slope, I slope. 
frost action. | 
Severe: |stight. 
frost action. | 
Severe: |slight. 
low strength, | 
frost action. | 
severe: |Moderate: 
| low strength, | slope. 
I frost action. | 
| severe: | Severe: 
| low strength, | slope. 
| slope, j 
| frost action. | 
| Severe: |Stight. 
| frost action. | 
| Severe: Moderate: 
| | 
| | 
' I 
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


See footnote at end of table. 


frost action. 


Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol excavations without with commercial and streets | landscaping 
| | basements | basements | buildings | | 
| | | | | | 
67C---------------|severe: Moderate: |severe: | Severe: | Severe: Moderate: 
Pilot Rock | icum pan, | PM Р I cemented pan. j slope. | frost action. | а. a 
cutbanks cave.; cemented pan. . 
| | | | | i 
i | | | | | 
68D, 68E, 69D, I | | . I . ]s : |5 . 
69E-------------- (Severe: Severe: | Severe: poevere: | evere: | evere: 
Pilot Rock | cemented pan, | 51оре. I cemented pan, | slope. | 51оре, : | slope. 
I cutbanks cave, | | Slope. | Í frost action. | 
[eee i | | | | 
ron; | | | | | | 
Pits 
i | | | | | 
71M---------------|slight---------|woaerate: | Moderate: | eaerate: [Moderates Moderate: 
Potamus ! | shrink-swell. | shrink-swell. shrink-swell. frost action, small stones, 
| | | | I shrink-swell. | large stones, 
droughty. 
| | | | | | 
72 及 ~ 一 一 一 ~ 一 一 一 一 一 一 一 一 一 ~ ls1ight --------- |severe: | Severe: | severe: | Severe: [slight. 
Powder | | flooding. Í flooding. | flooding. | frost action. | 
735, 73E-----~----| Severe: | severe: |severe: |severe: |severe: | Severe: 
Prosser | depth to rock, | slope. | Gepth to rock, | slope. | slope, А | 51оре. 
| slope. j I slope, | | frost action. I 
74B, 75B--------- -l severe: |slight---------jslight---------|slioght ----- ~---|SLight---------| Moderate: 
Quincy | cutbanks cave. | | | | I droughty. 
了 5 了 一 一 一 一 一 一 一 一 一 一 一 一 一 一 ~ | Severe: |severe: | Severe: | Severe: |severe: |severe: 
Quincy | cutbanks caver | slope. | slope. I slope. i slope. | slope. 
торе: | | | | | 
76B--------------- Severe: |stight-——— slight — [Slight ----- |Slight---------| Moderate: 
Quincy | cutbanks caves j | I I I oughty. 
77C-————— J Severe: IModerate: |Moderate: |severe: jsoaerate: |Moderate: 
Quincy | cutbanks caves] slope. | slope. I slope. I slope. i ο... ва 
slope. 
| | | ] ] | 
| 
Jep*: | | | | | 
DQuincy--------- -— sey ere: Moderate: Moderate: | Severe: |Moderate: |Moderate: 
| сш cutbanks cave. slope. | slope. | slope. | slope. | droughty, 
slope. 
| l | | | | 
| | | 
Rock outcrop. | | | | | | 
79Β--------------- |Slight~--------| Slight | gli ght | Moderate: |Severe: ， |slight. 
Ritzville slope. rost action. 
| | | | | | 
79C---------------lModerate: Moderate: |Moderate: | Severe: | Severe: | |Moderate: 
Ritzville | 51оре. I slope. | slope. I slope. i frost action. | slope. 
79D, 79E----------iSevere: Isevere: | severe: (Se vere: |severe: | Severe: 
Ritzville | slope. | slope. slope. slope. slope, | slope. 
| | | | | frost action. | 
80Β--------------- |stight--- ------ | Slight [s1ight--------- Мо oderate: |Severe: a slight. 
Ritzville ope. rost action. 
| | | | | | 
80С--------- Pese IModerate: IModerate: Moderate: | Severe: | Severe: А Moderate: 
Ritzville ! slope, | slope. I slope. | slope. | frost action. | slope. 
80D, 81E, 82Е----- Severe: | Severe: | Severe: | Severe: | Severe: Severe: 
Ritzville | slope. | slope. | slope. | slope. | 51оре, | slope. 
| | | | | 
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


Soil name and Shallow Dwellings | Dwellings | Small | Local roads | Lawns and 


| | 
map Symbol | excavations | without | with | commercial | and streets | landscaping 


t 


| | basements | basements | buildings | | 
| | | | | | 
dicks | | | | | | 
Ritzville-------- | Moderates |Moderate: Moderate: |severes | severe: |Moderate: 
| slope. | slope. | slope. | slope. | frost action. | Slope。 
Rock outcrop。 | | | | | | 
E | | | | | | 
Riverwash 
| | | | | | 
n | i | | | | 
Rock outcrop. ! | | | | | 
— | | | | | | 
Torriorthents. | | | | | | 
| | | | | | 
B6D------ —— | severe: | Severe: | Severe: | severe: | Severe: Icevere: 
Rockly | depth to rock, | depth to rocky | depth to rock, | slope, I depth to rock,| small stones, 
| large stones. | large stones. | large stones. | depth to rock. | large stones. | depth to rock. 
87B--------------- |βιιομε---------[βιιφαε---------|5: ight---------|s1ight------~--|severe: slight. 
Sagehill | | | | | frost action。 I 
87C------ =s |woderate: |soaerate: [κο derate: | Severe: | Severe: |Noderate: 
Sagehi11 | slope. | slope, | slope. j slope. | frost action. I slope, 
B8B-————slight--———-jslight--—slight--------| Moderate: | Severe: (slight. 
Shano | | | | slope. | frost action. j 
88C-—————— Moderate: | Moderate: |Moderate: |severe: | Severe: |Moderate: 
Shano | slope. | slope. | slope. | slope. | frost action. | slope. 
88D---—————— severe: | Severe: | Severe: | severe: | Severe: | Severe: 
Shano | slope. | slope. | slope. | slope. | slope, i slope. 
frost action. 
| | | | | | 
89B--------------- |Stight----=== |s1ight~------==|s1ight---=--=-= |n derate: | Severe: | Slight. 
Shano | | j | 1оре. | frost action. | 
89C--------------—- |Moderate: Moderate: {Moderates | Severe: | Severe: |Moderate: 
Shano | slope. | slope. | slope. | slope. | frost action. | slope. 
89D, 89E----------|severe: | Severe: | Severe: |severe: | Severe: | Severe: 
Shano I slope. | slope. | slope. I slope, | slope, | slope. 
| | | | | frost action. I 
Бола, I | | | | | 
Silvies---------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
Í ponding. | ponding, | ponding, I ponding, | low strength, | ponding, 
| | shrink-swell. | shrink-swell. | shrink~swell. | ponding, 
frost action. 
| | | | | | 
Nino Moderate: | severe: |se νετες | Severe: | Severe: Istight. 
| too clayey, | shrink-swell. | Shrink-swell. | shrink-swell. | low strength, | 
| wetness. i | | j shrink-swell. | 
91A--------------- | Severe: Moderate: |severe: Moderate: Moderate: |Moderate: 
Stanfield | cemented pan, | wetness, i wetness, I wetness, | cemented pan, | wetness, 
| wetness. cemented pan. | cemented pan, | cemented pan. I wetness, | cemented pan. 
I frost action. 
| | | | | | 
92A------- ~-------|Noderate: | Sight | Moderate: |s1ight-- ------- |aoaerate: Moderate: 
Stanfield | cemented pan. | | cemented pan. | | frost action. | cemented pan. 
1 t I i 1 


See footnote at end of table. 
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Soil name and | 


TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 
μμ ucc bo ME ue аныыр ПИРА ЖО: 


depth to rock. 


| Local roads 
| and streets 


Severe: 
depth to rock, 
frost. action. 


depth to rock, 
frost action. 


| 
| 
| 
| 
| 
| 
| Severe: 
| 
| 
| 
| 
| moderate: 
| cemented pan, 
| frost action. 
|severe: 
frost action. 


Severe: 
frost action. 


Severe: 
frost action. 


| 
| 
| 
[σε 
le 
| 
| 
|severe: 
| slope, 
| frost action. 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
frost action. 


Severe: 


slope, 
frost action. 


Severe: 
frost action. 


Moderate: 


slope, 
frost action. 


Severe: 


slope, 
frost action. 


Severe: 
slope. 


Severe: 
frost action. 


Moderate: 
depth to rock, 
low strength, 
slope. 


Soil Survey 


| Lawns and 
| landscaping 


| Severe: 
l depth to rock. 


Severe: 
depth to rock. 


Mo 
thin layer. 


derate: 
Slight. 


Moderate: 
slope. 


Moderate: 
slope. 


vere: 


а @ 


1оре. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
Moderate: 
| Slope。 

i 

|severe: 

I slope. 

| 
| 
| 
| 
| 
| 
| 
[ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
і 
| 
! 
| 


Moderate: 
slope. 


Moderate: 


slope, 


depth to rock. 


Moderate: 
slope. 


| slope, 
| thin layer. 


I Shallow | Dwellings | Dwellings | Small 
map symbol I excavations l without | with | commercial 
Н i basements 1 basements Н buildings | i 
| | | | 
зен ра vere: | Severe: Is evere: |severe: 
Starbuck | depth to rock. depth to rock. | depth to ud slope, 
I | | depth to rock. 
ούλα. | | | | 
Starbuck--------- | Severe: | severe: [Sev evere: | severe: 
| depth to rock. | depth to rock. | @ epth to rock. | depth to rock. 
| і | | 
Rock outcrop. | | | | 
9БВ----------==---|5еуеге: Moderate: |severe: Moderate: 
Taunton | cemented pan. I cemented pan. | cemented pan. | slope, 
| | | | cemented pan. 
96B———— | Moderate: |Stight~-------- | Moderate: | Moderate: 
Thatuna | wetness, | | wetness. | slope. 
96D--------------- Moderate: | Moderate: Moderate: | Severe: 
Thatuna | wetness, I slope. | wetness, | slope. 
| slope. | | slope. | 
97C---------------| Moderate: Moderate: |togerates | Severe: 
Tolo | slope. I slope. | slope I slope. 
| | эһгїпк-вне11. 
97E------ алан) | Severe: | Severe: | Severe: | Severe: 
Tolo | slope. | slope. I slope. I slope. 
| | | | 
9BC--------------- | Moderate: | oderate: Moderate: | Severe: 
Tolo | 51оре. | slope. | 51оре, | slope. 
| | I shrink-swell. | 
98E------ soe ay | Severe: | Severe: | Severe: | Severe: 
Tolo | slope. | slope. | slope. I slope. 
| | | | 
9ος. | | | | 
Ἰοῖο-------------|μοάοταϊο: |woderate: [Moderate: | severe: 
| slope. i slope. I slope, I slope. 
I | | shrink~swell. | 
Kilmerque--------| Moderate: Moderate: | Moderate: | severe: 
I depth to коок, 51оре. | depth to rock, | slope. 
| slope. | | slope. | 
99Е*: | | | ! 
Tolo------------- | severe: | Severe: |se vere: | Severe: 
| slope. | slope. | slope. | slope. 
| | | | 
Kilmerque--------! Severe: |severe: |severe: |severe: 
| slope. | slope. | slope. | slope. 
10003: | | | 
То1о======-=-===== Ho oderate: |Moderate: moderate: |severe: 
| slope. i slope. I slope, I slope. 
| | | shrink~swell. | 
Klicker-----——--|se evere: Moderate: |se vere: Severe: 
| depth to rock. | shrink-swell, | Gepth to rock. | slope. 
slope, 
| ] | 
| | | 
1 í i 


See footnote at end of table. 
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 
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Soil name and | Shallow | Dwellings I Dwellings | Small | Local roads | Lawns and 
map symbol | ехсауаїїопв | without I with | commercial | and streets Í landscaping 
1 | basements | basements А buildings | Н 
| | | | | | 
3ogks; | | | | | | 
Tolo------------ -|severe: |severe: |severes severe: [δε vere: | Severe: 
| slope. | slope. | slope. | slope. | slope, | slope. 
I frost action. 
| | | | | 
Klicker---------- severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
| depth to Yockr | slope. | depth to rock, | slope. | slope. | Slope。 
| slope. | | slope. | | I 
101A-------------- |severe: |severe: | severe: |severe: Severe: | Severe: 
Tolo Variant | ponding. | flooding, | flooding, | flooding, i ponding, | ponding, 
| | ponding. I ponding. | ponding. і flooding, | flooding. 
I | | | | frost action. | 
102C------- ------- Moderate: |se vere: | Severe: | Severe: | Severe: |Moderate: 
Tutuilla | too clayey, | shrink-swell. | Shrink-swell. | shrink=swell, | low strength, | slope. 
| slope. | | | slope. | frost. action. | 
103E, 104E-------- |severe: |severe: | Severe: | Severe: | Severe: | Severe: 
Tutuilla | slope. | Shrink-swell, | slope, | shrink=swell, I low strength, | slope. 
j | slope. | shrink-swell. | slope. | slope, | 
frost action. 
| | | | | | 
105A-------------- | severe: | severe: | severe: | Severe: | severe: | severe: 
Umapine | wetness. | flooding, | flooding, | flooding, | flooding, | excess sodium. 
| | wetness, | wetness. | wetness. | frost action. | 
106A-------------- | Severe: |se evere: | severe: | Severe: |se vere: |severe: 
Umapine wetness. flooding. flooding, flooding. frost action. excess sodium. 
| | | wetness. | | | 
| | | | | | 
107Е*, 1078: | | | | | | 
Unatilla------- S= Severe: ү vere: | Severe: jSevere: | Severe: jSevere: 
slope. slope. slope. slope. low strength, ; slope. 
| | | | | slope. | 
| | | | | | 
Kahler-----------|severe: | severe: | Severe: | Severe: |se vere: | Severe: 
| slope. | slope. | Slope. | slope. | slope. | slope. 
Umatilla--------- | Severe: | Severe: | Severe: | Severe: | severe: | Severe: 
slope. slope. slope. slope. low strength, slope. 
| [ | | | slope. | 
| | | | | | 
Kahler----------- | Severe: | Severe: | severe: | Severe: | Severe: | Severe: 
| slope. | slope. I slope. | slope. | slope. I slope, 
Gyin---2---------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
| depth to rock, | slope, | depth to rock, j slope, | depth to тоск, | small stones. 
| large stones, | depth to rock, | slope, | depth to rock,’ slope, 
| slope. | large stones. | large stones. | large stones. | large stones. | 
109 —— Severe: | Severe: | Severe: | Severe: Moderate: |stight. 
Veazie | cutbanks PAYS] flooding. I flooding. | flooding. | flooding, 
| | | | | frost action. | 
110A-------------- | Severe: |se vere: Severe: | Severe: [Moderate: | Moderate: 
Veazie | cutbanks eave. flooding. I flooding. | flooding. | flooding, small stones, 
| | | | | frost action, large stones. 
I | | I | large stones. j 
ТА; | | | | | | 
Vitrandepts | | | | | | 
| | | | | | 


See footnote at end of table. 
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 


Soil name and | 
| 


map symbol excavations 


| Dwellings 
without 


| Dwellings 
| with 


Small 
commercial 


| Local roads 
| and streets 


Soil Survey 


| Lawns and 
landscaping 


| | basements i basements Н buildings Н | 


112B---- mmm e e e me | бетеге: 
Waha depth to rock. 


| 
| 
| 
zl 
l'a 
| 
| 


1120, 112E-----~--=-) Severe: 
Waha depth to rock, 
slope. 
113D*: | 
Waha----------—-- |Severe: 
| depth to rock. 
| 
| 
Rockly----------- | Severe: 


| depth to rock, 
| large stones, 


1l4B-————— li ht-— e 
Walla Walla | 


114C------ eal Moderate: 
Walla Walla | Slope. 
115D, 115E, 116D, | 
117D-------------|Severe: 
Walla Walla I slope, 
! 
118B------- ------- |Slight----=---~ 
Walla Walla | 
119AÀ-------------- Í Severe: 
Wanser cutbanks cave, 
wetness. 
120C*: 


! 

| 

| 
Wanser~----------|se evere: 

I cutbanks cave, 
| wetness. 
| 

| 

| 

| 

| 

| 


Quincy------ جت‎ | Severe: 
cutbanks cave. 
121B------- T——---- Severe: 
Willis j cemented pan. 
| 
| 


121C--------------|Severe: 
Willis cemented pan. 


121D-------------- | 


depth to rock, 
cutbanks cave. 


|Severe: 
Willis | cemented pan, 

| slope. 
122B--------- ¬ | Severe: 
Winchester | cutbanks cave. 
123B*: | 
Winchester-----=- | Severe: 

| cutbanks cave. 
Quinton--------- -|severe: 

| 

| 

1 


See footnote at end of table. 


|Moderate: 
| Shrink-swell, 
| depth to rock 


| Severe: 
| slope. 


| 

| 

|Moderate: 

| shrink-swell, 
| slope, 

I depth to rock. 
| 
la 


Severe: 


| depth to rock, 
| large stones. 


0 
depth to rocka 


Severe: 
depth to rock. 


Severe: 
depth to rock, 
slope. 


Severe: 


depth to rock. 


| depth to rock, 
| large stones. 


| 
| 
| 
| 


| 
| 
| 


Moderate: 
shrink-swell, 
slope, 
depth to rock. 


Severe: 
slope. 


Severe: 
slope. 


slope, 
depth to rock. 


depth to rock. 


| 

|se veres 
| low strength. 
] 


Severe: 
low strength, 
slope. 


Severe: 
low strength. 


Severe: 
depth to rock 
large stones. 


i 


depth to rock. 


Moderate: 


depth to rock. 


Severe: 
slope, 


Moderate: 
slope, 


depth to rock. 


Severe: 
| small stones, 
depth to rock. 


Slight. 


Moderate: 
slope. 


Severe: 
slope. 


Slight. 


Severe: 
wetness. 


wetness. 


Moderate: 
droughty. 


Moderate: 
cemented pan. 


Moderate: 


slope, 
cemented pan. 


Severe: 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| See 
| 
| 
| 
! 
[ 
| 
| 
| 
| 
| 
| 
|Severe: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| droughty. 
| 

| Moderate: 
| droughty. 


|Moderate: 
| droughty, 
depth to rock. 


| 
| 
1 
| 
| 
| 
| 
| 1 
| 
| 
| 
| 
| 
| 
| 
|slight--------- Is1ight---------! Moderate: Í Severe: 
| | | slope. I frost action. 
IModerate: Moderate: | Severe: se evere: 
| slope. | slope. | slope. | frost. action. 
| | | | 
| Severe: | Severe: | Severe: | Severe: 
| slope. slope. slope. slope, 
| | | | frost. action. 
|slight---------|slight س‎ == --|woaerate: lse evere: 
| | | slope. | frost action. 
| Severe: | Severe: |Severe: | Severe: 
flooding, flooding, flooding, wetness. 
| wetness. | wetness. | wetness. | 
| | | | 
| Severe: | Severe: | Severe: | Severe: 
| flooding, | flooding, I flooding, | wetness. 
| wetness. | wetness. | wetness. | 
|siight--------- |slight---------|woaerate: |slight--------- 
| | СИИ 
Moderate: |severe: Moderate: iS vere: 
| cemented рап. | cemented pan. | slope, | frost action. 
ted pan. 
| | jo | 
|voderate: | Severe: | Severe: |se vere: 
slope, cemented pan. Slope. frost action. 
| cemented pan. | | | 
| Severe: | Severe: | Severe: severe: 
| slope. | cemented pan, | Slope。 | slope, 
lope. frost action. 
| ү | | 
{Slight د‎ ~-|stight πας Istight — - |Βιεσαε--------- Moderate: 
| | | | 
| | | | 
|slight--------- (Slight [Slight -|siight--------- 
| | | 
I derate: Isevere: IModerate: Moderate: 
| 
| 
І 


| 
| depth to rock. 
| 
1 
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TABLE 10.--BUILDING SITE DEVELOPMENT~-Cont inued 


frost action. 


Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol I excavations | without | with | commercial I and streets | landscaping 
| | basements | basements | buildings Н | 
| | | | | | 
124B*; | | | | | | 
Winchester------- l severe: [SL ight--------- |stight ----7---- | sight --------- | sii int --------- | toserate: 
| cutbanks cave. | | | | | droughty. 
Urban land. | | | | | | 
kë i | | | | | 
125F*: | | | i | і 
Wrentham--------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
| depth to rock; | slope, | depth to rock; | slope, j slope, | slope. 
| large stones, | large stones. | slope, | large stones. | large stones. j 
| slope. | | large stones. | | | 
Rock outcrop. | | | | | | 
"od | | | | | 
um | | | | | | 
Xerofluvents 
| | | | | | 
1278. | | | | | | 
Xerollic | | | | | | 
Durorthids 
| | | | | | 
128 ~-------------| Severe: severe: | severe: | Severe: Moderate: Islight. 
Yakima | cutbanks сае. | flooding. | flooding. | flooding。 | flooding, 
frost action. 
| | | | | | 
12914: | | | | | | 
Yakina------7---- | Severe: | Severe: | Severe: | Severe: Moderate: | Slight. 
| cutbanks cave. | flooding. | flooding. I flooding. i flooding, 
| | | | | | 
| | | | | | 
| | | | | | 


Urban land. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 11.--SANITARY FACILITIES 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "good," and other terms. Absence of an entry indicates that the soil was not rated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for 
onsite investigation] 


Ca a SE карын орар наны рар рырак аыр Эне ааыа ааыр ойыра алал 


Soil name and | Septic tank | Sewage lagoon Trench | Area | Daily cover 
map symbol | absorption | агеаѕ sanitary I! sanitary I for landfill 


| fields i | landfill | landfill | 
| | | | | 
т ¿sas samasaa Moderate: {slight -------- Î Sight | Good. 
Adkins seepage 
| EN | | 
1C-————MISevere: |severe: | Severe: | Severe: | Poor: 
Adkins | slope. | slope. j slope. I slope. | slope. 
2B---------- --------|slight- 和 -----|severe: jslight--- —— Ie1ight ----- a вооа. 
Аак1п5 | | seepaqe. | | | 
2ζτττττττττττ-------[Βονετο: Severe: Severe: Severe: |Poor: 
Adkins slope. seepage, slope. slope. slope. 
| ΕΞ | | 
ΒΑ------------------ Isevere: |severe: | Severe: | Severe: |Fair: 
Adkins wetness. seepage, wetness. wetness. wetness. 
| | wetness, | ! | 
3ς---------------- ~-|severes | severe: | Severe: | severe: [Fairs 
Adkins | wetness. | seepage, | wetness. | wetness. I slope, 
slope, wetness. 
I | wetness, | | | 
AB: | | | | 
Adkins---------- --- [slight — |uoderate: | Slight----------- | Slight---------- | ους. 
seepage 
| EE | | 
Urban land. | | | | | 
ροκ. | | | | | 
Albee----------- --- | severe: | Severe: | Severe: (Severe: | Poors 
depth to rock. depth to rock, depth to rock. depth to rock. depth to rock, 
| Ed | | 
Bocker------------- | severe: |Severe: |severe: | Severe: | Poor: 
| depth to rock. | depth to rock, | depth to rock, I depth to rock. | depth to rock, 
l | slope, | large stones. I | 
| | large stones. | | | 
Anatone-------- ----| Severe: | Severe: | Severe: | Severe: | Poor: 
I depth to rock, | depth to rock, | depth to rock, | depth to rock. | depth to rock, 
| large stones. | slope, I larqe stones. I | large stones. 
i | large stones. I | | 
6B------------------lsevere: | Severe: | Severe: | Severe: |» š 
Anderly depth to rock. depth to rock. depth to rock. depth to rock. depth to rock, 
i | | | | 
GC------------------ |severe: | Severe: (Severe: | Severe: | Poo š 
Anderly depth to rock. depth to rock, depth to rock. depth to rock. depth to rock. 
| | slope. | | | 
6D, 6F-———— Severe: | Severe: | Severe: | Severe: | Poor: 
Anderly depth to rock, depth to rock, depth to rock, depth to rock, depth to rock, 
| E | | | 
| slope. I slope. | slope. I slope. I slope. 
I 上 ' Ц Π 


See footnote at end of table. 
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TABLE 11.--SANITARY FACILITIES--Continued 


— T —  — r ре 
Soil name and ! Septic tank | Sewage laqoon | Trench ! Area | Daily cover 
map symbol | absorption | areas | sanitary | sanitary | for landfill 


| fields l | landfill Н landfill 


| | | | | 
Ck: | | | | | 
Anderly----------- | severe: | severe: | severe: | Severe: | Poors 
| depth to rock. | depth to rock, | depth to rock. j depth to rock. | depth to rock. 
slope. 
I | 59 | | | 
Urban land. | | [ | | 
ав-------——----=—===-|Мойегабе: |Moderate: [S1ight-----—----| Slight==---------| Good. 
Athena | percs slowly. | seepage, | | | 
slope. 
| j eps | | | 
8C-—--— | Moderate: | Severe: |Moderate: Moderates |Pair: 
Athena | percs slowly, | slope. | slope. | slope. | slope. 
| ΞΕ | | | | 
Cwm | Severe: | Severe: | Severe: | Severe: | Poor: 
Bocker depth to rock. depth to rock, depth to rock, depth to rock. depth to rock. 
| | slope, | large stones. | 
| | large stones. j | | 
1004; | | | | | 
Bocker------------- Severe: | Severe: | severe: |severe: | Poors 
j depth to rock. | depth to rock, | depth to rock, | depth to rock。 | depth to rock. 
j | slope, | large stones. і 
| | large stones. | | | 
Bridgecreek-------- | severe: | severe: | Severe: | Severe: |Poor: 
| depth to rock, | depth to rock, | depth to rock. I depth to rock. I depth to rock, 
| percs slowly. | Slope。 | | | hard to pack. 
1 | | | | i 
Βον]υβ-------------[Βονετοι |severe: | Severe: | Severe: | Poor: 
| slope. | slope. I slope. | slope. | slope. 
Buckcreek---------- | Severe: |severe: | Severe: Severe: | Poor: 
| depth to rock, | depth to rock, | depth to rock, | depth to rock, | depth to rock, 
| slope. slope. slope. slope. large stones, 
| | | | Í slope. 
| | | | | 
12C—-=- == —————— | Severe: | Severe: | Severe: | Severe: | Poor: 
Bridgecreek i depth to rock, | depth to rock. I depth to rock. | depth to rock. | depth to rock, 
| percs slowly. | | | | hard to pack。 
12Е-—----—----------|8еуеге: | Severe: Severe: | Severe: | Poors 
Bridgecreek | depth to rock, | depth to rock, | depth to rock, | depth to rock, | depth to rock, 
| percs slowly, | slope. | slope. | slope. | hard to pack, 
| Slope。 | | | | 51оре. 
1384: | | | | | 
Buckcreek---------- | Severe: | Severe: | severe: | Severe: | Poor: 
| depth to rock, I depth to rock, I depth to rock, | depth to rock, I depth to rock, 
slope. slope. slope. slope. large stones, 
| | | | l stos: 
| | | | | 
Gvin-------------~--jsevere: |severe: | Severe: | Severe: | Poor: 
| depth to rock, depth to rock, | depth to rock, | depth to rock, | depth to rock, 
| slope, | 51оре, I slope, I slope. | small stones, 
I large stones. | large stones. I large stones. | | slope. 
14B----- --------ποςο ~-|Severe: | Severe: | Severe: |s1ignt === -——— Poor: 
Burbank | poor filter. | Seepage。 | too sandy. | j (D 
oo sandy, 
| | ! | | small stones. 
| | | | | 


See footnote at end of table. 
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TABLE 11,--SANITARY FACILITIES--Continued 


Soil Survey 


Soil name and | Septic tank | Sewage lagoon | Trench | Атеа | Daily cover 
map symbol I absorption | areas sanitary I sanitary | for landfill 
| fields | | landfill Н landfill 
| | | | | 
15B------ ----------- |severe: | Severe: | Severe: \stight-----------| Poor: 
Burke | depth to rock, I depth to rock, | depth to rock, | | depth to rock. 
j cemented pan. | cemented pan. | cemented pan, I I 
15ς----------------- |severe: |severe: |se vere: Moderate: |Роог: 
Burke | depth to rock, | depth to rock, I depth to rock, I slope. | epth to rock 
| cemented pan. | cemented pan, | cemented рап. | | 
| ү: | | | 
15E-----------------|severe: |severe: |severe: |severe: | Poor: 
Burke | depth to rock, | depth to rock, | depth to rock, | slope. | depth to rock, 
| cemented pan, | cemented pan, | cemented pan, | | slope. 
| slope. | slope. | slope. | 
16Β----------------- Moderate: |Moderate: |siignt--- =------- |slight---------~~| Good. 
Cantala | percs slowly. | Seepage, | | | 
| оре, | | | 
16C--———-J Moderate; | severe: | Moderate: {Noderate: Fairs 
Cantala | percs slowly, | Slope. | Slope。 | slope. | slope. 
ΓΡ | | | | 
16D, l16E------------ | Severe: | Severe: [ες vere: | Severe: | Poor: 
Cantala | slope. I slope. | slope. I slope. | slope. 
17A*: | | | | | 
Catherine Variant--|severe: | Severe: | severe: | Severe: |200 Η 
| flooding, I flooding, | flooding, I flooding, | small stones, 
| wetness. | wetness, | wetness. | wetness, | wetness. 
Catherine---------- | severe: | Severe: |se vere: |Bevere: Fair: 
I flooding, I flooding, | flooding, | flooding, I wetness, 
I wetness. | Wetness。 I wetness. I wetness. | 
18B----------------- evere: vere: evere: evere: oor: 
B Is, [δε [55 ls > 
Condon | depth to rock. I depth to rock. I lepth to rock. | depth to rock. I depth to rock, 
18C-----------------|severe: | Severe: |se evere: | severe: [Poors 
Condon I depth to rock. | depth to rock, | depth to rock. I depth to rock. | depth to rock, 
J | pe: | | | 
185, 19D, 20D------- | Severe: | Severe: | Severe: | severe: | Poor: 
Condon | depth to rock, | depth to rock, | depth to rock, I depth to rock, | depth to rock, 
j slope. | slope. | slope. | Slope。 | slope. 
2158: | | | | | 
Condon------------- Severe: | Severe: [55 evere: | severe: |Роо Н 
| depth to rock. | depth to rock, | depth to rock。 | depth to rock. | depth to rock. 
| | slope. | | 
Bakeoven----------- | severe: | Severe: | Severe: | Severe: | Poor: 
| depth to rock, | depth to rock, | depth to rock, | depth to rock. | depth to rock, 
| large stones. I slope, | large stones, | | 
| | large stones. | | | 
22C--—- |Severe: | Severe: |severe: Moderate: |Poor: 
Cowsly | wetness, I slope, i wetness, | wetness. | too clayey. 
| percs slowly. | wetness. | too clayey. I i 
22D--2------2---- severe: | Severe: Severe: |severe: {Poors 
Cowsly I wetness, i slope, | wetness, I slope. | too clayey, 
I percs slowly, | wetness. i slope, | | slope, 
| slope. | I too clayey. | | 
23*. | | | | | 
Dune land | | | | | 
| | | | | 


See footnote at end of table. 
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TABLE 11.~~SANITARY FACILITIES--Continued 


Soil name and | Septic tank | Sewage lagoon | Trench I Area | Daily cover 
map symbol | absorption | areas | sanitary | sanitary | for landfill 
! | | | | 
24B-------------~-~-|severes |Moderate: (Sights | Sight EEE |cooa. 
Ellisforde | percs slowly. | seepage, | | | 
slope. 
| | > | I | 
2ἑζ-----------------]βονοτο: |severe: Moderate: Moderate: |rair: 
Ellisforde | percs slowly. | slope. | slope. | slope. | slope. 
250. | | i | | 
Ellisforde----- ———-|Зетеге: |severe: Moderate: IModerate: [Fairs 
| percs slowly. | slope. | slope. slope. | slope. 
Ellisforde, eroded- j severe: | Severe: Moderate: Moderate: [σαιτ 
percs slowly. slope. slope. slope. slope. 
| | | | | 
265. | | | | | 
Entic Durochrepts | | | | | 
218-7 ----7-------- | moderate: Moderate: Moderate: |Moderate: | oa. 
Esquatzel flooding, seepage. flooding. flooding. 
| | | | | 
| percs slowly. | | | | 
28A, 29A----------- -|Severe: |severe: | Severe: | Severe: | Poors 
Freewater | poor filter. | seepage. | seepage, | seepage. | seepage, 
| | | too sandy, | | too sandy, 
| | | larqe stones, | | small stones. 
30A*: | | | | | 
Freevater---------- severe: | Severe: | Severe: | severe: | Poor: 
| poor filter. | Seepage。 | seepage, | Seepage。 | seepage, 
| | | too sandy, I | too sandy, 
| | | large stones. | | small stones. 
Urban land. | | ! | | 
a I | | | | 
31B-------------- 一 -|severe: |severe: | Severe: | Severe: |Poor: 
Gurdane I depth to rock, | depth to rock. | depth to rock. I depth to rock. | depth to rock. 
| percs slowly. | | | | 
31D, 3l1Ee--97---—--—— | Severe: | Severe: | Severe: | Severe: | Poor: 
Gurdane I depth to rock, | depth to rock, | depth to rock, | depth to rock, | depth to rock, 
l percs slowly, | slope. | 51оре. | slope. | slope. 
(ane | | i | 
32E*; | { | | | 
Gurdane------------ | Severe: |severe: | Severe: | Severe: | Poor: 
| depth to rock, | depth to rock, j depth to rock, | depth to rock, | depth to rock, 
| percs slowly, | slope. | slope. | Slope。 j slope. 
or | | | | 
Gwinly--------- ---- | severe: | severe: | severe: | severe: | Poors 
| depth to rock, | depth to rock, | depth to rock, | depth to rock, | depth to rock, 
| slope, | slope, | slope, I slope. I too clayey, 
| large stones. | large stones. | too clayey. | | hard to pack. 
Gurdane------------ Severe: | Severe: | Severe: | Severe: | Poors 
depth to rock, I depth to rock, | depth to rock. I depth to rock. | depth to rock. 
| percs slowly. | slope. | i | 
Rockly------ asss |severe: |severe: |severe: |severe: |Poors 
depth to rock, | depth to rock, I depth to rock, | depth to rock. | depth to rock. 
| | | | 


| large stones. 
' 


See footnote at end of table. 
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large stones. 
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TABLE 11.--SANITARY FACILITIES~-Continued 


Soil name and 
map symbol 


Septic tank 
absorption 


一 一 一 


Sewage lagoon 


areas 


| Trench 
sanitary 


Area 
Sanitary 


Soil Survey 


| Daily cover 
| for landfill 


Н fields Н | landfill | landfill | 


| 
34F*: | 
Gwinr Í Severe: 
| depth to rock, 
I slope, 
| large stones. 


Klicker------------ISevere: 
depth to rock, 


| 
| percs slowly, 
| slope. 
Rock outcrop. | 
35F*: | 
Gwin----- ——— | Severe: 
I depth to rock, 
| slope, 
I large stones. 
Rock outcrop. ! 
36E————Ñ severe: 
Gwinly depth to rock, 
| slope, 
| large stones. 
37C------- 一 一 一 一 一 一 一 一 一 一 |severe: 
Hankins | peres slowly. 


| 


μι Ее e6 


Hankins | percs slowly, 
| slope. 
3θς-------π-----ς ~---|Severe: 
Helter | percs slowly. 
38E-------7-7-7-------- | Severe: 
Helter I percs slowly, 
| slope. 
39A----------------- Moderate: 
Hermiston I flooding, 
| percs slowly. 
40C----------------- |модегаке: 
Kahler | depth to rock, 
I percs slowly, 
j slope. 
40E, ἀ1ρ------------ | Severe: 
Kahler | slope. 
| 
42А, 43A------------ Moderate: 
flooding. 


Kimberly i 


| 


аар——--———---—————-}5етеге: 
Klicker I depth to rock, 
| percs slowly. 
| 

1 


See footnote at end of table. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
L 


Severe: 

depth to rock, 
slope, 

large stones. 


Severe: 
depth to rock, 


slope, 
large stones. 


Severe: 
depth to rock, 


Slope, 
large stones, 


Severe: 
depth to rock, 


slope, 
large stones. 


Severe: 
Slope. 


Severe: 
Slope. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
seepage. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
seepage. 


Severe: 
depth to rock, 


slope, 
large stones. 


Severe: 

depth to rock, 
slope, 

large stones. 


Severe: 
depth to rock, 


slope, 
large stones. 


Severe: 
depth to rock, 


slope, 
large stones. 


Severe: 
depth to rock, 


slope, 
too clayey. 


Severe: 
depth to rock. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l'a 
| 
| 
|se evere: 
| depth to rock, 
| slope. 
| 
| 
| 
| 
| 
| 
| 
| 
le 
| 
| 
| 
l'a 
| 
| 
| 
| 
| 
| 
i 
| 
| 
{ 
| 
| 
| 
| 
| 
| 
1 


Moderate: 
slope. 


Severe: 
slope. 


Moderate: 
flooding. 


Severe: 
depth to rock. 


Severe: 
depth to rock, 
slope. 


Severe: 
seepage, 
too sandy. 


Severe; 
depth to rock, 
large stones. 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
] 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 
| depth to rock, 
| slope. 
| 
| Moderate: 
depth to rock, 
slope. 


Severe: 
slope. 


Moderate: 
slope. 


Moderate: 
depth to rock, 
slope. 


Severe: 
depth to rock. 


Poor: 
depth to rock, 
small stones, 
slope. 


l 

| 

| 

| 

| 

| 

| Poors 

| depth to rock, 
i large stones, 
| slope. 

| 

| 

| 

| 

| 

| 

| 

| 


1Poor: 


depth to rock, 
small stones, 
slope. 


Poor: 

depth to rock, 
too clayey, 
hard to pack. 


Poor: 
small stones. 


small оез, 


Fair: 


Poor: 
small stones. 


Poor: 
small stones, 
slope. 


Poor: 
too sandy. 


Poor: 
area reclaim, 
large stones. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
' 
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TABLE 11.--SANITARY FACILITIES--Continued 


—— cn s tT 
Sewage lagoon 


Septic tank 


absorption 


Soil name and | 
map symbol | 


| 
| areas 


| Trench 
j sanitary 


Daily cover 


| Area | 
| for landfill 


sanitary | 


| fields Н i landfill Н landfill 


45k----- ج‎ === Severe: 

Klicker depth to rock, 
percs slowly, 
slope. 


| 

| 

| 

| 

| 

| 

46C*: | 

αμα evere: 

| depth to rock, 
| Pe percs slowly. 
{ 

| 

| 

| 

| 

| 

| 

| 

| 


Anatone------ ------δενετο; 
depth to rock, 
large stones. 


Bocker-------------|Severe: 
depth to rock. 


46E*: ! 
Klicker------------ j evene 
depth to rock, 
percs slowly, 
| slope. 
| 


Severe: 
depth to rock, 
slope, 


| 
| 
PO ee ana 
| 
| large stones. 


depth to rock, 
slope. 


47B-----------------lSevere: 


Bocker---2--2------- | Severe: 
| 
Koehler | 


| cemented pan, 
| poor filter. 
48E-----------------lSevere: 


| 
| 
| 
| 
Lickskillet depth to rock, 
| 


| 
| 
| slope. 
! 
49F*: | 
Lickskillet--------|Severe: 
| depth to rock, 
j slope. 
! 
Nansene------------ | Se vere: 
| slope. 
50F*: | 
Lickskillet-------- |Pevere: 
| depth to rock, 
| slope. 
| 
Rock outcrop. ! 
51A------ EM ---Isevere: 
McKay percs slowly. 


See footnote at end of table. 


I Severe: 
depth to rock, 


slope, 
large stones. 


Severe: 
depth to rock, 


slope, 
large stones. 


| 

| 

| 

| 

| 

| 

і 

| 

| 

| 

|severe: 

I depth to rock, 
| slope, 

| large stones. 
| 
| 
{ 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
depth to rock, 


slope, 
large stones. 


Severe: 

depth to rock, 
slope, 

large stones. 


Í severe: 
depth to rock, 


slope, 
large stones. 


| 

| 

| 

| 

| Severe: 

| depth to rock, 
| slope, 

| large stones. 
| Severe: 

| seepage, 

| cemented pan. 
| 

| 

і 


Severe: 

depth to rock, 
slope, 

large stones. 


Severe: 

depth to rock, 
slope, 

large stones. 


Severe: 
slope. 


Severe: 
depth to rock, 


slope, 
large stones. 


Moderate: 


seepage, 
slope. 


Severe: 
depth to rock, 


slope, 
large stones. 


Severe: 
depth to rock, 
large stones. 


| 

| 

| 

| 

! 

| 

| 

| 

| 

| 

| 

| 
|severe: 
| depth to rock, 
| large stones. 
| 

| Severe: 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


depth to rock, 
large stones. 


Severe: 

depth to rock, 
slope, 

large stones. 


Severe: 

depth to rock, 
slope, 

large stones. 


| Severe: 
depth to rock, 


slope, 
large stones. 


Severe: 
cemented pan, 
too sandy. 


— س س س‎ s. 


Severe: 

depth to rock, 
slope, 

large stones. 


Severe: 

depth to rock, 
slope, 

large stones. 


Severe: 
slope. 


Severe: 
depth to rock, 


slope, 
large stones. 


Severe: 
excess sodium. 


Severe: Poor: 
depth to rock, depth to rock, 
slope. large stones, 
slope. 
Severe: Poor: 
depth to rock. area reclaim, 
large stones. 
Severe: Poor: 


depth to rock, 
large stones. 


depth to rock. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Severe: {Poors 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


excess sodium. 


depth to rock. depth to rock. 
|Severe: Poor: 
| depth to rock, area reclain, 
| slope. large stones, 
| slope. 
|severe: Poor: 
| depth to rock, depth to rock, 
| slope. large stones, 
| slope. 
|severe: Poor: 
| depth to rock, depth to rock, 
| slope. slope. 
| 
[в1л һе ——————— |Poor: 
| | cemented pan, 
| I too sandy. 
|severe: {Poors 
| depth to rock, | depth to rock, 
| slope. | small stones, 
| | slope. 
| | 
|severe: |Poor: 
| depth to rock, | depth to rock, 
| slope. I small stones, 
| | slope. 
|severe: |Poor: 
| slope. | slope. 
| | 
|Severe: Poor: 
| depth to rock, | depth to rock, 
| slope. | small stones, 

slope. 

| i 
| | 
| | 
[51ight-----------|Poo r: 
| | small stones, 
| | 
i i 
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TABLE 11.--SANITARY FACILITIES--Continued 
Ne ——————M—pee——R——————P—ÉáÁcce———————ERMÓRUSNELEMMEMEmS 


Soil name and | Septic tank | Sewage lagoon | Trench | Area Daily cover 
map symbol | absorption | areas sanitary | sanitary I for landfill 
| fields | | landfill | landfill 
| | | | | 
52D, 53D------------|severe: | Severe: | severe: | Severe: | Poor: 
McKay | percs slowly, I slope. | slope, | slope. I small stones, 
| slope. | | excess sodium. I slope, 
| | | I excess sodium, 
54 卫 ~ 一 一 ~ 一 一 一 一 一 一 ”一 一 一 一 一 |Severe: | Severe: | severe: | severe: | Poor: 
Mikkalo | depth to rock | depth to rock. | depth to rock. | depth to rock. | depth to rock. 
δᾶς----------------- |severe: | Severe: | Severe: | Severe: {Poors 
Mikkalo depth to rock. depth to rock, depth to rock. depth to rock. depth to rock. 
| | slope. | | | 
| | | | | 
54D, 54E------------|Severe: |severe: |severe: | Severe: |» oor: 
Mikkalo i depth to rock, | depth to rock, | depth to rock, | depth to rock, | depth to rock, 
| Slope。 | slope. I slope. I slope. | slope. 
55A-------- irit i: Moderate: Moderate: Moderate: Moderate: (вооа. 
Mondovi I flooding. I seepage. | flooding. | flooding. | 
SGB | Severe: | Severe: | Severe: | Severe: | Poor: 
Morrow i depth to rock. | depth to rock. | Gepth to rock. depth to rock. | depth to rock. 
SCs mmm Û Severe: | Severe: |se evere: Severe: | Poor: 
Morrow depth to rock. depth to rock, depth to rock. depth to τοσκ. depth to rock. 
| | slope. | | | 
| | | | | 
56E, 57D, 58D------- | Severe: jsev ere: | Severe: | Severe: | Poor: 
Morrow | depth to rock, j depth to rock, | depth to rock, | depth to rock, | depth to rock, 
| slope. | slope. | slope. | slope. | slope. 
59D*; | | | | | 
Моток====-=-=======|еүеге: |severe: |se evere: | Severe: | Poor: 
depth to rock. depth to rock, depth to rock. depth to rock. depth to rock. 
| | slope. | | | 
με everest |severe: | Severe: | Severe: | Poor: 
| depth to rock, I depth to rock, | depth to rock, I depth to rock. | depth to rock, 
| large stones. | slope, | large stones. | | 
| i large stones. | | | 
60F-—————— severe: | Severe: |se evere: |Severe: [Poors 
Nansene | slope. I slope. j slope. | slope. I slope. 
61A------------- = | Sight ----------- Moderate: | Slight | sight | Poors 
Oliphant | | seepage. | | I small stones. 
Со —X {slight — | Severe: |siight----------- {slight ο سسا‎ |Poor: 
Oliphant. | I slope, | I | small stones. 
62C----------- ------ [μοάεταῖο- |severe: IModerate: Moaerate: {Poors 
Oliphant | slope. | slope. | slope. I slope. | small stones. 
63N-————— [Hoderate: |severe: |Moderate: |Moderate: |eooa- 
Onyx I flooding, | flooding. | flooding. I flooding. 
| percs slowly. | | | | 
64B----------------- |Moderate: |Moderate: pe oderate: kuwa: air: 
Palouse percs slowly. seepage, too clayey. too clayey. 
| se | | | 
64C-7---------------- |Moderate: |severe: Iuoderate: Moderate: \Fair: 
Palouse I percs slowly, I slope. | slope, | slope. | too clayey, 
| slope. | | too clayey. | | slope. 
64D, 64E---------- --|severe: | Severe: I Severe: |Severe: ір oor: 
Palouse | slope. I slope. ! slope. I slope. | slope, 
I ' 1 t 


See footnote at end of table. 
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TABLE 11.--SANITARY FACILITIES--Continued 


Trench 
sanitary 


| Area 
| sanitary 
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! Daily cover 
| for landfill 


| fields | i landfill Н landfill | 


Soil name and | Septic tank | Sewage lagoon 
map symbol | absorption | areas 
| 
65А, 66A------------|Severe: |severe: 
Pedigo wetness. | wetness. 
| 
67Β---------------- == i Severe: | Severe: 
Pilot Rock cemented pan. | зеераде, 
cemented pan. 
| р 
67С================ Severe: |severe: 
Pilot Rock cemented pan. | ере, 
cemented рап, 
| slope. 
68D, 68E, 69D, 69Е-- | Severe: | severe: 
Pilot Rock cemented pan, seepage, 


slope. 


70%. 
Pits 


71À-----------------|Moderate: 
Potamus percs slowly. 


72AÀ-----------------|Moderate: 
Powder flooding, 
percs slowly. 


73D, 73E------------|Severe: 
Prosser depth to rock, 
slope. 


74B, 75B------------ Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Quincy | poor filter. 
| 


75E----------------- | Severe: 

Quincy poor filter, 
slope. 

76В=-======-=-=--=--=-=-=!б5еуеге: 


Quincy poor filter. 


Quincy 


Ritzville I 
| 
Ἰος-----------------|ο derate: 
Ritzville | 5 slope. 
[ 


79D, 79E------------ | Severe: 
Ritzville s 


See footnote at end of table. 


cemented pan, 
slope. 


Moderate: 
seepage. 


Moderate: 
seepage. 


Severe: 
depth to rock, 
slope. 


Severe: 
seepage. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Severe: 

| seepage, 
| slope. 

| Severe: 

| Seepage。 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
D 


Severe: 
Seepage, 
slope. 


Severe: 
seepage, 
slope. 


== i Moderate: 


seepage, 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
wetness. 


Severe: 
cemented pan, 
seepage. 


Severe: 
cemented pan, 
seepage. 


Severe: 
cemented pan, 
seepage, 
slope. 


Moderate: 
too clayey, 
large stones. 


Moderate: 
flooding. 


Severe: 
depth to rock, 
slope. 


Severe: 
slope, 
too sandy. 


Severe: 
too sandy. 


Severe: 
too sandy. 


Severe: 
slope. 


te YY ο =н SI τους GE ہے سے سے ہیی مس‎ SP AS YS SG سے کے‎ I سی‎ NP کے‎ SE مہ سر می‎ жырт) سے سے‎ LP DET SRI U U EE ERD U U. чийин REN 


Severe: 
wetness. 


Severe: 
cemented pan. 


Severe: 
cemented pan. 


Severe: 
cemented pan, 
slope. 


Severe: 
slope. 


vere: 
lope. 


tn 
ao 


Moderate: 
slope. 


Moderate: 
slope. 


| 

Moderate: 
j slope. 
| 
| 
| 
I 


Islight----------- 


Fair: 
too clayey, 
wetness. 


Poor: 
cemented pan. 


Poor: 
cemented pan. 


Poor: 
cenented pan, 
slope. 


Poor: 
Small stones. 


Good. 


depth to rock, 
slope. 


Poor: 
too sandy. 


Poor: 
too sandy, 
slope. 


Poor: 
too sandy. 


Poor: 
too sandy. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
| Poors 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 
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TABLE 11.--SANITARY FACILITIES-~Continued 


Soil Survey 


Soil name and | Septic tank | Sewage lagoon Trench Area Daily cover 


map symbol | absorption | areas sanitary sanitary for landfill 
| fields | | landfill | landfill | 
| | | | | 
она: — -|мойега:е: |51їаһе-—--——--—-|5814һ®--——----—--Їбоой. 
Rit 11 Seepa 
mm [дие | | | 
80C------------ =. |Moderate: ! Severe: ! Moderate: Moderate: | Fair: 
Ritzville | slope. | 51оре. | slope. I slope, | slope. 
80D, 81E, 82E----- --|severe: |severe: | Severe: | severe: | Poor: 
Ritzville | slope. I slope. I slope. | slope. I slope. 
83C*: | | | | | 
Ritzville---------- | Moderate: I Severe: |Moderate: |Moderate: [Fairs 
| slope. | slope. Í slope. I slope. I slope. 
Rock outcrop. | | | | | 
841. | | | | | 
Riverwash | | I | i 
aspa; | | | | | 
Rock outcrop. | | | | 
atic | | | | | 
Torriorthents. | | | | | 
ج860‎ | Severe: | Severe: | Severe: | Severe: | Poor: 
Rockly I depth to rock, | depth to rock, I depth to rock, | depth to rock. | depth to rock, 
| large stones. | slope. | large stones. I | 
87В-==-=------------ [Moderate : | Severe: | Slight----------- [ει ight----------- | Good. 
Sagehill j percs slowly. | seepage. | | | 
ΒΊς----------------- | Moderate: | Severe: | Moderate: | Moderate: | Fair: 
Sagehill j percs slowly, i seepage, i slope. | slope. | slope. 
lope. slope. 
| ° | | | | 
88B------- ---------- Islight-~---------! Moderate: Is1ight-----------!s1ignt------~----! Good. 
Shano | | seepage, | | | 
i e | | | 
Βδς----------------- | Moderate: lse evere: IModerate: IModerate: Irair: 
Shano | slope. |s slope. | slope. | slope. | slope. 
B8D------------2-2-2-- | беуеге: | Severe: | Severe: | Severe: | Роог: 
Shano | Slope。 | slope. | slope. | slope. | slope. 
Ce ------ |Slight-------=---| Moderate: |stight-----------|slight '' | coos. 
Shano seepage, 
| e | | | 
89C----------- ~-----|Moderate: |severe: IModerate: IModerate: [γαι E 
Shano | slope. | slope. | slope. | slope. | slope. 
89D, 89F----——— Severe: | severe: | Severe: | Severe: | Poor: 
Shano | slope. I slope. | slope. I slope, I slope. 
90A*: | | | | | 
Silvies------------ | Severe: | Severe: | Severe: J Severe: | Poor: 
| ponding, j ponding. Í ponding, I ponding. | too clayey, 
| percs slowly. | | too clayey. I | hard to pack, 
onding. 
| | | | πα 
1 i [4 I ' 


See footnote at end of table. 


Umatilla County, Area, Oregon 


TABLE 11.--SANITARY FACILITIES--Continued 


к= етшу чт i 


Septic tank 


absorption 


Soil name and | 
map symbol I 


| Sewage lagoon 
| areas 


! Trench 
I sanitary 


| Area 
| sanitary 
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Daily cover 
for landfill 


i fields i | landfill | landfill Н 


90А*: | 
Β{ποπ--------τππεπεπος | Severe: 
| wetness, 
percs slowly. 
91A--------- "emeen Severe: 
Stanfield cemented pan, 


| 

| 

| 

| wetness, 
| percs slowly. 
| 

| 


92AÀ---------2--2------|Severe: 
Stanfield cemented pan. 


Starbuck | depth to rock. 
| 

94A*: | 

BÉATBüpKoseeersecss Severe: 
| depth to rock. 
| 

Rock outcrop. | 


95B-----------------|severe: 
Taunton cemented pan. 


| 
| 
96B-------------- ---|severe: 
Thatuna | wetness, 
| percs slowly. 
96D----------------- | Severe: 
Thatuna j wetness, 
| percs slowly. 
97C------------- مت مت س‎ | Severe: 
Tolo | percs slowly. 
| 
| 
97Е-—------=--=-=====-|Зеүеге: 
Tolo percs slowly, 
| slope. 
98C------------ 一 一 一 一 一 | Severe: 
Tolo I percs slowly. 
98ξ------------------ἑΒονοτο: 
Tolo percs slowly, 
| slope. 
99C*: | 
Tolo--------- ------ | Severe: 
| percs slowly. 
Kilmerque------ ----Isevere: 
| depth to rock. 
I 
| 
99E*: ! 
Tolo-------- 一 一 一 一 一 一 一 I Severe: 
percs slowly, 


I slope. 
i 


See footnote at end of table, 


Severe: 
wetness. 


Severe: 
cemented pan, 
wetness. 


Severe: 
cemented pan. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 
I depth to rock, 
| slope. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
depth to rock. 


Severe: 
cemented pan. 


Severe: 
wetness. 


Severe: 


slope, 
wetness. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
seepage, 
depth to rock, 
slope. 


Severe: 
slope. 


Severe: 
wetness, 
too clayey. 


Severe: 
cemented pan, 
wetness. 


Moderate: 
cemented pan. 


Severe: 
depth to rock. 


Severe: 


depth to rock. 


Severe: 
cemented pan. 


Moderate: 
wetness. 


wetness, 
slope. 


Moderate: 


slope, 
too clayey. 


Severe: 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


Moderate: 
slope. 


Severe: 
depth to rock, 
seepage. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
[модега&е: 
| 
\ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
] 
| 
| 
| 
| 
1 


Severe: 
wetness. 


Severe: 
cemented pan. 


Severe: 
cemented pan. 


Severe: 
depth to rock. 


Severe: 
depth to rock. 


Severe: 
cemented pan. 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


Moderate: 
slope. 


Severe: 
depth to rock, 
seepage. 


Poor: 
too clayey, 
hard to pack. 


Poor: 
cemented pan. 


Poor: 
cemented pan. 


n to rock, 
small stones. 


depth to rock, 
small stones. 


reclaim. 


too clayey, 
large stones, 
slope. 


Poor: 
slope. 


Poor: 
small stones. 


Poor: 
small stones, 
slope. 


small stones. 


Poor: 
depth to rock. 


Poor: 
small stones, 
Slope. 
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Soil Survey 


slope. 


Soii name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol absorption | areas | sanitary | sanitary I for landfill 
! fields landfill landfill 
ا ا ا ا عا س‎ шараа 
| | | | | 
99E*: 
Kilmerque--------- -|severe: | Severe: | severe: | Severe: |Poors 
j depth to rock, | seepage, | depth to rock, | depth to rock, | depth to rock, 
slope. | depth to rock, | seepage, i seepage, | slope. 
| | slope. | slope. ] slope. | 
100C*; | і i | | 
Τοῖο------------- -- | severe: | Severe: (Moderate: [Moderates |Fair: 
| percs slowly. | slope. i slope, | slope. | too clayey, 
too clayey. | large stones, 
| | | | ES 
Klicker------------ |severe: |severe: |severe: |Severe: (вост: 
| depth to rock, | depth to rock, | depth to rock, j depth to rock. I area reclaim, 
| percs slowly. | slope, | large stones. | | large stones. 
| I large stones. Í I I 
100E*: | | | | | 
Tolo---------- ~----|Severe: | Severe: | Severe: | severe: | Poor: 
I percs slowly, I slope. | slope. | slope. | slope. 
| ope. | | | | 
Klicker------------ | Severe: | Severe: | Severe: | Severe: (Роот: 
i depth to rock, i depth to rock, | Gepth to rock, I depth to rock, | area reclain, 
percs slowly, | slope, I slope, | slope. | large stones, 
| slope. | large stones. | large stones. | | slope. 
101A---------------- | Severe: | Severe: | Severe: | Severe: [Poors 
Tolo Variant | flooding, | flooding, | flooding, | flooding, | ponding. 
| ponding. | ponding. | ponding. I ponding. I 
1O20 | Severe: | severe: | Severe: |oaerate: (Poor: 
Tutuilla | percs slowly. | slope. | depth to rock, | depth to rock, | too clayey, 
| | | too clayey。 i slope. | hard to pack. 
103E, 104E----------|Seveze: | Severe: | Severe: | Severe: | Poors 
Tutuilla | percs slowly, | slope. | depth to rock, | slope. | too clayey, 
slope. | | slope, I Í hard to pack, 
| | | too clayey. | Í slope. 
105, w~ | Severe: | Severe: | Severe: | Severe: | Poor: 
Umapine I flooding, | flooding, | flooding, | flooding, I wetness, : 
wetness. wetness. j wetness, | Wetness 。 | excess sodium. 
| | | excess sodium. | i 
106A-------------- = 一 |severe: | Severe: | Severe: | Severe: |Poor: 
Umapine wetness. j wetness, | wetness, | wetness. | excess sodium. 
| I | excess sodium. | | 
107E*, 107F*: I | | | | 
Чбшаї111а-=----=-==-|5еуеге: | Severe: | severe: | Severe: (Роот: 
slope. i slope. | slope, | slope, | large stones, 
| | I large stones. | | slope. 
Kahler------------- |severe: |severe: |severe: |severe: |Poor: 
slope. Slope. slope. | slope. | small stones, 
| | | | Гв 
| | 
108F*: ! | | 
Unatilla-------- ~--|severe: |severe: | Severe: | Severe: | Poors 
slope. | slope. | slope, | slope. | large stones, 
| | i large stones. I | slope. 
Kahler-----------~-| Severe: | Severe: | severe: | Severe: | Poor: 
| slope. | slope. j slope. | small stones, 
| | | | 


| slope. 
| 
! 


See footnote at end of table. 
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| Septic tank 
| absorption 


| Sewage lagoon 


| areas 


| Trench 
| sanitary 


| Area 
sanitary 
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| Daily cover 
| for landfill 


] fields | | landfill | landfill 


108F*: 
Guin------- -------- 


Veazie 


111A. 
Vitrandepts 


l112B--------------- 


Waha 


Waha 


113D*: 

Waha--------------- 
Rockly------------- 
ll4B------------- 2 


Walla Walla 
115D, 115Е, 116D, 


Walla Walla 


118Β---------------- 


Walla Walla 


119Α---------------- 
Wanser 


depth to rock, 


slope, 


| 
| 
|severe: 
| 
| large stones. 


= Severe: 


| 

! 

| 

| 

| 

| 

| 

| depth to rock, 
| percs slowly. 
| 

| depth to rock, 
| percs slowly, 
| 
| 


| depth to rock, 
| percs slowly. 


|severe: 
I depth to rock, 
i large stones. 


Moderate: 
| slope. 


Moderate: 

| cemented pan, 
| slope. 
| 
| 


j'eveses 
wetness, 
poor filter. 


wetness, 


See footnote at end of table. 


Severe: 

depth to rock, 
slope, 

large stones. 


Severe: 
seepage. 


Severe: 
depth to rock. 


Severe: 
depth to rock, 


slope. 


Severe: 
depth to rock, 
slope. 


slope. 


= Moderate: 
seepage, 
slope. 


Moderate: 
seepage, 
cemented pan, 
slope. 


seepage, 


flooding. 


seepage, 
flooding. 


Severe: 
depth to rock, 


slope, 
large stones. 


Severe: 
seepage, 
wetness, 
too sandy. 


Severe: 
depth to rock. 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock. 


Severe: 
depth to rock, 
large stones. 


Severe: 
slope. 


Moderate: 
cemented pan. 


Severe: 
seepage, 
wetness, 
too sandy. 


Severe: 
seepage, 
wetness, 
t 


Severe: 
depth to rock, 
cemented pan. 


一 一 一 一 一 一 一 一 -一 一 一 一 一 一 一 一 一 = 一 一 一 -一 一 一 一 一 一 一 一 一 一 一 -一 一 -一 -一 一 一 一 -一 一 一 -一 -一 一 -一 -一 一 一 -一 -一 -一 一 -一 -一 一 一 -一 wa 一 一 一 一 一 一 


Severe: 
depth to rock, 
slope. 


Severe: 
seepage. 


Severe: 


lepth to rock. 


Severe: 
depth to 
slope. 


rock, 


Severe: 


depth to rock. 


| 
| 
| 
| 
| 
і 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l'a 
p 
| 
| 
а 
| 
ye 
| 
| 
| 
| 
| 
| 
|se evere: 

I depth to 
| 
| 
| 


Moderate: 
cemented pan. 


Severe: 
seepage, 


| 
[ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| wetness. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 


Severe: 
seepage, 
wetness. 


Slight---------- 


Poor: 

depth to rock, 
small stones, 
slope. 


Poor: 
seepage, 
too sandy, 
small stones. 


Poor: 
depth to rock. 


Poor: 
depth to rock, 
Slope. 


Poor: 
depth to rock. 


Poor 
depth to rock. 


Z 


Fair: 
cemented pan, 
thin layer. 


Poor: 
too sandy, 
wetness. 


Poor: 
too sandy, 
wetness. 


RE I ш کا ا م ا یا کت یں‎ SH Ye ا صا‎ TY Sr νυν 
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TABLE 11.--SANITARY FACILITIES--Cont inued 


Soil Survey 


Soil name and | Septic tank | Sewage lagoon | Trench Area Daily cover 
map symbol I absorption | атеаѕ | sanitary | sanitary for landfill 
| fields | | landfill | landfill 
| | | 
121C------ 一 --------|severe: | severe: | Severe: Severe: Poor: 
Willis I cemented pan. I cemented pan, | depth to rock, cemented pan. cemented pan. 
| | slope. | cemented pan. 
121D---------------- | Severe: Igevere: Isevere: Severe: Poor: 
Willis cemented pan, cemented pan, depth to rock, cemented pan, cemented pan, 


slope. 


| 

| 

| 
122B----------------|severe: 

Winchester | 

| 


123B*: | 
Winchester--------- |Severe: 
| poor filter. 


| 
Quinton------------ | Severe: 

I depth to rock, 

| poor filter. 


12484: | 
Winchester--------- Severe: 


Urban land. 


125F*: | 
Wrentham----------- Severe: 
depth to rock, 
percs slowly, 
slope. 


Rock outcrop. 

126A. 

Xerofluvents 
Xerollic Durorthids 


128A------------2----lSevere: 


| 

| 

| 

| 

| 

| 

| 

| 

| 

127F. | 
| 

| 

Yakima | poor filter. 
| 

| 

| 


129А*: | 
Yakima------------- | Severe: 
| poor filter. 
| 
| 
Urban land. | 


slope. 


Severe: 
seepage. 


Severe: 
seepage, 
depth to rock. 


Severe: 
Seepage. 


Severe: 
depth to rock, 


slope, 
large stones. 


Severe; 
Seepage. 


cemented pan, 
slope. 


Severe: 
too sandy. 


Severe: 
too sandy. 


Severe: 
depth to rock. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Severe: 

| depth to rock, 
| slope, 

Í large stones, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
seepage, 
wetness, 
too sandy. 


Severe: 
seepage, 
wetness, 
too sandy. 


slope. 


Severe: 
depth to rock. 


Severe: 
depth to rock, 
Slope. 


Severe: 
seepage. 


slope. 


seepage, 
too sandy. 


Poor: 


depth to rock. 


seepage, 
too sandy. 


Poor: 


depth to rock, 
large stones, 
slope. 


slope. 


Poor: 


seepage, 
too sandy, 
small stones. 


Poor: 


seepage, 
too sandy, 
small stones. 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Umatilla County, Area, Oregon 


TABLE 12.--CONSTRUCTION MATERIALS 


[Some terms that describe restrictive soil features are defined in the Glossary. 
"good," "fair," and other terms. Absence of an entry indicates that the soil was not rated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for 


onsite investigation] 


Roadfill 


Soil name and | 
map symbol | 


slope. 


| 
rr | Gogg probable: 
Adkins | | excess fines. 
1C-------------------- [Fairs | probable: 
Adkins I slope. | excess fines. 
--------------------[δοοᾶ--- ------------- - | tmprobable: 
Adkins | | excess fines. 
2c-———— Fair: | Improbable: 
Adkins | slope. | excess fines. 
| | 
зА------=-===-=====-=—=-|Раг: | Improbable: 
Adkins j wetness. | excess fines. 
3C-------- ———— ~|Fair: | Improbable: 
Adkins | wetness. | excess fines. 
| | 
4B*: 
Adkins------------- == | Goods | Improbable: 
| | excess fines. 
Urban land. | | 
5C*; | | 
Albee | Poor: | Improbable: 
| depth to rock. | excess fines. 
| | 
Bocker---------------|Poor: | improbable: 
| depth to rock. I excess fines. 
| | 
Апабопе-—-=-=-——--=-=-=-}|Роог: Improbable: 
I depth to rock, | excess finesy 
| large stones. | large stones, 
6p-—————— | Poor: | improbable: 
Anderly | depth to rock. | excess fines. 
| | 
Cma | Poors | Improbable: 
Anderly | depth to rock. | excess fines. 
| | 
6D-------------------- | Poor: | Improbable: 
Anderly I depth to rock, | excess fines, 
6E--------------------! Poor: | improbable: 
| excess fines. 
} 
t 


Anderly | depth to rock, 
| 
I 


See footnote at end of table, 


| бгауе1 


| Improbable: 
excess fines. 


Improbable: 
excess fines, 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 
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See text for definitions of 


| Topsoil 
i 


Poor: 
area reclain, 
slope. 


Fair: 
small stones. 


Fair: 
small stones, 
slope. 


depth to rock, 
small stones, 
thin layer. 


Poor: 
depth to rock, 
small stones. 


Poor: 
depth to rock, 
large stones, 


Fair: 

depth to rock, 
thin layer. 
Fair: 


depth to rock, 
thin layer, 
slope. 


Poor: 


| 
| 
| 
| 
| 
| 
| 
{ 
| 
| 
| 
| 
| 
1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Fair: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| slope. 
| 
i 
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TABLE 12.--CONSTRUCTION MATERIALS--Continued 


excess fines, 
large stones. 


depth to rock, 

small stones, 
slope. 

| 1 


excess fines, 
large stones, large stones. 


slope. 


| 

| 

| 

| 

| 

| depth to rock, 
| 

| Probable-------------|Poor: 
| 

| 


Soil name and | Roadfill | Sand ! Gravel ! Topsoil 
map symbol | | | | 
MÀ n P s n —[À 
x | | 
Ck: 
Anderly-------------- | Poors | improbable: | mprcbable: [Fairs 
| depth to rock. | excess fines. | excess fines, | depth to rock, 
thin layer 
| | | |n cod 
| | | | 
Urban land. | | | | 
8B-------------------- | Раїг: | Improbable: | Improbable: | Gooa. 
Athena | low strength i excess fines. I excess fines. | 
8C-------------------- |rair: | Improbable: | Improbable: |rair: 
Athena I low strength. | excess fines. | excess fines. | slope. 
ma | Iuprobable: | Improbable: |poor: 
Bocker | depth to rock. | excess fines. j excess fines. | depth to rock, 
| | | | small stones. 
ΠΡ | | | | 
Bocker------------- -= |Poor: [Inprobable: | Improbable: poor: 
| depth to rock. j excess fines. | excess fines, | depth to rock, 
11 stones. 
| | | po 
Pridgecreek---------- Poor: | improbable: | improbable: |Fair: 
depth to rock, excess fines. excess fines. depth to rock, 
| | | 
| low strength. I | small stones, 
slope. 
| | | on 
11F*: 
Bowlus---------------|Poor: | improbable: | Improbable: |poor: 
| low strength, | excess fines. | excess fines. | area reclaim, 
slope. slope. 
| | | | «ee 
Buckcreekr-----------|Poor: | Improbable: | improbable: [Poors 
I depth to rock, | excess fines. | excess fines. | small stones, 
I low strength, | | | slope. 
slope. 
а | | | 
12C-—__ |Peer: | improbable: | improbable: |rair: 
Bridgecreek I depth to rock, | excess fines. | excess fines, | depth to rock, 
| low strength, | I | small stones. 
12E-————[ Poor: [παρ robable: | Improbable: |Poor: 
ridgecree ep ο rock, excess fines. excess fines. slope. 
Brid κ | depth t κ I fi I fi 1 
| low strength. | | 
13F*: | | | | 
Buckcreek------------| Poor: | improbable: | Improbable: |роог: 
depth to rock, j excess fines. | excess fines. | small stones, 
low strength, | | | slope. 
slope. 
Р | | | 
Gwin-----------------|Poor: | Improbable: | Improbable: {Poors 
| | | 
| | | 
| | 

Burbank | | | small stones, 

I I | area reclaim. 

15B------------------- | Poors | Improbable: | Improbable: {Fairs 
Burke depth to rock. excess fines. excess fines. depth to rock, 
| | | | cemented pan. 
i ' 1 


See footnote at end of table. 
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TABLE 12.--CONSTRUCTION MATERIALS--Continued 


Soil name and | Roadfill 


map symbol 


| Sand 


| Gravel 
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| 
nn tn 


| 
| 
Burke | depth to rock. 
| 
| 
15E------- ت‎ mimos ~-- | Poor 
Burke I depth to rock. 
1όβ-------------------]δοοᾶ----------------- 
Cantala | 
16C------- -————-——---|боой ------ ----------- 
Cantala і 
16D--——— | Fair: 
Cantala | slope. 
16E------- — ¬ | Poor: 
Cantala | slope. 
17A*: | 
Catherine Variant----,Poor; 
| wetness. 
| 
| 
Catherine------------ |Pair: 
| wetness. 
1βΒ-------------------|Ῥοοσ: 
Condon I depth to rock 
| 
18C---------7--------- | Poor: 
Condon | depth to rock. 
| 
| 
1вЕ---—-----—-—-—=-----}|Роог: 
Condon I depth to rock, 
| slope. 
19D, 20D----------- ---|Poor: 
Condon | depth to rock. 
21D*: | 
Condon--------- c jPoor: 
| depth to rock. 
| 
| 
Bakeoven--------- =-=- | Poor: 


| depth to rock, 
I large stones. 


23ς-------------------[οοτε 
Cowsly low strength. 


22D-4----—------------ Poor: 
Cowsly low strength. 


23*. 


| 
| 
l: 
| 
| 
| 
Dune land | 
1 


See footnote at end of table。 


| 
| Improbable: 
excess fines. 


| 

| 

| Improbable: 

j excess fines. 
| 

| 

| 


Improbable: 
excess fines, 


| Improbable: 
| excess fines. 


I Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Improbable: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
i 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 1nprobable: 

| excess fines, 
| improbable: 

| excess fines. 
| 
| 
| e 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


ap‏ تی ti Sa‏ تم 


[Fais 

| depth to rock, 
| cemented pan, 
| 51оре. 


small stones, 
area reclain, 
wetness. 


Fair: 
area reclaim. 


Fair: 
depth to rock, 
thin layer. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| depth to rock, 
| thin layer, 
| slope. 
|Poor: 
| slope. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
l 
| 
l 
| 
| 
| 
| 
' 


Poor: 
slope. 


Fair: 

depth to rock, 
thin layer, 
slope. 


Poors 
depth to rock, 
large stones. 


area reclain, 
slope. 
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TABLE 12.--CONSTRUCTION MA'TERIALS--Continued 


Soil name and | Roadfiil | Sand | Gravel | Topsoil 


map symbol | 


24B-------- u— — 


Ellisforde | 


Ellisforde 


2503: 


Ellisforde-----------|Good------------ — 
Goo 


ᾱ----------------- 


Ellisforde, eroded--- 


Entic Durochrepts 


27À------------------- 


| 

| 

| 

| 

| 

| 

| 

| 

| 

26Ε. | 
| 

| 

Esquatzel | 
| 

| 

| 

| 

| 


Freewater large stones. 
30A*; | 
Freewater------------ jair: 
| large stones. 
| 
Urban land. | 
31B------------------ = | Poor: 
Gurdane | depth to rock, 
| low strength. 
31D== == s= mmm | Poor: 
Gurdane | depth to rock, 


| low strength. 


Gurdane | depth to rock, 
| low strength, 
| slope. 

3283: | 

Gurdane-------------- Poor: 


Gepth to rock, 
low strength, 
slope. 


| 
| 
| 
| 
Gwinly--— Poor: 
| depth to rock, 
| low strength, 
| large stones. 
33D*: ! 
Gurdane---------2-2-2-2-2- Poor: 

| depth to rock, 

| low strength. 


Rockly---------------|Poor: 


| depth to rock, 
| large stones. 
i 


See footnote at end of table. 


| tmprobable: 
I excess fines. 


| improbable: 
excess fines. 


| 

| 

| 

| Improbable: 
| excess fines. 
| 

| 

| 

| 

Í 

| 


Improbable: 
excess fines. 


| Improbable: 
| excess fines. 


| tmprobable: 
small stones. 


Improbable: 
small stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[ 
' 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Probable------------- 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Soil Survey 


I small stones, 
area reclaim. 


|poor: 
small stones, 
area reclaim. 


Poor: 
small stones, 
slope. 


small stones, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 

depth to rock, 
large stones, 
slope. 


Poor: 
small stones. 


Poor: 
depth to rock, 
small stones. 
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TABLE 12.--CONSTRUCTION MATERIALS--Continued 


Roadfill 


Soil name and | 
map symbol I 


ЗАРЖ: 


depth to rock, 
large stones, 
slope. 


| 

| 

| 

| 

| 

| 

| 

Klicker----------- =| Poor: 
l depth to rock, 
| large stones, 
| slope. 

| 

| 

| 

| 

| 

| 

| 

| 

| 


Rock outcrop. 


35F*; 

Gwin-----------------|Poor: 
depth to rock, 
large stones, 
Slope. 

Rock outcrop. | 

36ξ-------------------[Ῥοος: 

Gwinly | depth to rock, 


| low strength, 
| large stones. 


Заанен poor: 


Sand 


| 

| 

| improbable: 

| excess fines, 
I large stones. 
| 

| 

| 

| 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


mprobable: 


Hankins | low strength. excess fines. 
| 
ع7ق‎ — | Poor: Improbable: 
Hankins I low strength, excess fines. 
| slope. 
| 
3βς------------------- pairs 
Helter | low strength, excess fines. 
| thin layer. 
38E----------------- 一 |Poor: Improbable: 
Helter | slope. excess fines. 
39, — [goo Improbable: 
Hermiston | excess fines. 
40C-------------- -----]ταισ: Improbable: 
Kahler | depth to rock, excess fines. 


| thin layer. 


4Ов-——-----——-------——-|Райг: 
Каһ1ег | depth to rock, 
I thin layer, 
slope. 


| 
Αἰξ------------------- {Poors 
Kahler | slope. 
| 


| 
| 
42А, 43A--------—-----| 
| 


Kimberly 
44Ρ-------------- تت‎ [poo r: 
Klicker area reclaim, 


See footnote at end of table. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[τ 
[55 
| 
| 
| 
| 
| 
| Improbable: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|же 
| 
| 
| 


δοοᾶ---------------------} Improbable: 


excess fines. 


| 
| improbable: 

I excess fines, 
' 


Gravel 


Improbable: 
excess fines, 
large stones, 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


а анне шш NS کے کے‎ SS AR یت‎ U uU. U... U U. I ul... SS کے یت کک‎ NS U U L... سے سک سے میت ن سے کت ہے کے‎ 


| Topsoil 


Poors 

depth to rock, 
small stones, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 
depth to rock, 
small stones, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 51оре. 
| 
| 
| 
i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Poor: 
depth to rock, 
large stones, 
slope. 


Poor: 
small stones, 
area reclaim. 


Poor: 

small stones, 
area reclain, 
slope. 


Fair: 
area reclaim, 
slope. 


Poor: 
slope. 


Good, 


Poor: 
small stones, 
area reclaim. 


| 

| 

| 

ip 

| 

| 

| 

| 

| 

| 

| 

| 

] 

| Poor: 

| small stones, 
| area reclaim, 
| slope. 

| 
| 
| 
| 
| 
| 
| th 
| 
| 
| 
| 
t 


Poor: 

small stones, 
area reclaim, 
slope. 


Fai 
thin layer. 


Poor: 
large stones, 
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TABLE 12.--CONSTRUCTION MATERIALS--Continued 


Soil name and | Roadfill 


map symbol 


| | | 
—— n On n ο νι 


| 
45E——_—aoor: 

Klicker | depth to rock, 
| large stones, 
| slope. 

46C*: 
Klicker------- ------- Їроог: 


| area reclain. 


Anatone------—— | Poor: 
| depth to rock, 
| larqe stones. 


depth to rock. 


| 

| 

46E*: | 

Klicker-— Poor: 
I area reclaim, 
| slope. 


Anatone-------------- |Poor: 
I depth to rock, 
| large stones, 
| slope. 


Bocker---—— | Poor: 
depth to rock, 


| slope. 
Α7Β------------------- |Poors 
Koehler I cemented pan, 


48E-------------------|Poor: 


| 
| 
Lickskillet | depth to rock. 
| 
| 
49F*: | 
Lickskillet----------|Poor: 
| depth to rock, 
| slope. 
| 
Nansene==-==--------- | Poor: 
| slope. 
50F*: | 
DPlickekKillet=-======== Poor: 
depth to rock, 
slope. 
| 
Rock outcrop. | 
БІА------------------- [pairs 
McKay I low strength, 
shrink-swell. 


See footnote at end of table. 


| Sand 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Gravel 


Improbable: 
excess fines, 
large stones. 


| 
| 
| 
| 
| 
| 
| 
| Improbable: 

| excess fines. 
| tmprobable: 

excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


————— 


| Improbable: 
excess fines. 


Improbable: 
excess fines, 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 


Improbable: 
excess fines, 


Improbable: 
excess fines, 


Soil Survey 


| Topsoil 


Poor: 
small stones, 
slope. 


Poor: 
large stones. 


Poor: 
depth to rock, 
large stones. 


Poor: 
depth to rock, 
small stones. 


Poor: 
large stones, 
slope. 


Poor: 
depth to rock, 
large stones, 
slope. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

|Peor: 
| depth to rock, 
| small stones, 
I slope. 
|> ог: 
| 
| 
\p 
| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
| 
| 
| 
| 
| 
Va 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 


0 
too sandy, 
small stones. 


Poor: 

depth to rock, 
small stones, 
slope. 


Poor: 
depth to rock, 
small stones, 
slope. 


Poor: 
slope. 


Poor: 
lepth to rock, 
ee stones, 
slope. 


Poor: 

small stones, 
area reclaim, 
excess sodium. 
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TABLE 12.--CONSTRUCTION MATERIALS--Continued 


Soil name and | Roadfill ! Sand 
map symbol | 
| | 
520, Sapere | Fair: | Improbable: 
McKay | low strength, | excess fines. 
| slope, j 
| shrink-swell. | 
5ав--—--—————-——————-|Роог: | Improbable: 
Mikkalo | depth to rock. | excess fines. 
| | 
54С- mmm mer mm emm [Po ors | Improbab le n 
Mikkalo i depth to rock. excess fines. 
| | 
54Ρ--------------------[Ῥοοτε | improbable: 
Mikkalo depth to rock. | excess fines. 
δάξ-------------------]Ῥοοσ: | Improbable: 
Mikkalo I depth to rock, I excess fines. 
| slope. | 
55AÀ----------------- ~-|ooa —— o | improbable: 
Mondovi | excess fines. 
56B-------------------|Poo š Improbable: 
Morrow | depth to rock. excess fines. 
| 
56C------------------ =; Poor: Improbable: 
| 
Morrow | depth to rock. excess fines. 
| 
与 6 也- 一 一 一 -一 ~ 一 ~ Poor: mprol e: 
| I babl 
Morrow | depth to rock, excess fines. 
I slope. 


Improbable: 


57D, 5вр--=--==-==-=-==-=-|Роог: 
excess fines. 


Morrow depth to rock. 


59D*: 
Morrow--2------------- Improbable: 


excess fines. 


Poor: 
depth to rock. 


Improbable: 
excess fines. 


| 

l 

[ро 

la 

| 

| 

| 

Bakeove gor: 

I depth to rock, 
| large stones. 
| 

| 

| 

| 

| 

| 

| 

| 


Improbable: 
excess fines. 


Poor: 
slope. 


60F---------------— 一 一 
Nansene 


61А, 61C, 62ς---------ϊζσοοᾶ-----------------Ιπργορᾶριε: 
Oliphant excess fines. 

бЗА- =н 1 боой sss. Improbable: 
Опух | ехсеѕѕ Ғіпеѕ. 

GAB emman — | Poor: Improbable: 
Palouse | low strength. excess fines. 

6-ς------------------- [poor: Improbable: 
excess fines. 


Palouse I low strength. 
E 


See footnote at end of table. 


| Gravel 
| 


| 
| Improbable: 
excess fines, 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 


Improbable: 
excess fines. 


Improbable: 
excess fines, 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

i 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Improbable: 

I excess fines. 
| 

| Improbable: 

| excess fines. 
| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
ї 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 
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| Topsoil 


small stones, 
area reclaim, 
excess sodium. 


l 

| 

| 

| 

| 

| 

| 

| depth to rock, 
j small stones. 
| 

| 

| 

| 

| 

| 

| 

| 


depth to rock, 
small stones, 
slope. 


depth to rock, 
thin layer. 


depth to rock, 
thin layer, 
slope. 


depth to rock, 
thin layer, 
slope. 


depth to rock, 
large stones. 


Soil Survey 


TABLE 12.--CONSTRUCTION MATERIALS--Continued 


68ξ------------------- | Poor: 
Pilot Rock I cemented pan, 


Probable-----------—-- 


Soil name and | Roadfill | Sand | Gravel | Topsoil 
| | | | 
map symbol | | | | 
| | | | 
ο κα ολο |Poors | Improbable: | Improbable: | Poors 
Palouse low strength. excess fines. excess fines. slope. 
| | | | 
64 "d Poor: | improbable: | improbable: {Poors 
Palouse low strength, excess fines. excess fines. slope. 
| | | | 
ως, | i | 
65A, 66A--------------lFair: | Improbable: | tmprobable: | Good. 
Pedigo I wetness. | excess fines. I excess fines. | 
67B, 67С--------------|Роог: |Probable~-----------~| Probable ------------- |Poor: 
Pilot Rock cemented . area reclaim. 
| ES | | 
68D-—————— memme: ---|роог: Probable-------------| Probab1e-------------| Poor: 
| 
Pilot Rock j cemented pan, | area reclaim, 


| slope. 


|Probap1e———— Poor: 
| area reclaim, 


| 
| 
| 
| | 
| | 
i | 
| | 
| slope. | | | slope. 
690--==-----=---------- | Poor: | Probable------------- | Probable------------- | Роог: 
Pilot Rock cemented pan. area reclaim, 
| | | k 
69E------------------- | Poor: | Probable------------- | Probable------------- | Poor: 
Pilot Rock | cemented pan, | | I area reclaim, 
| slope. | j I Slope. 
708. | | | | 
Pits 
| | | | 
отет оргон εν ir: | improbable: | Improbable: {Poors 
Potamus | š hrink-swell. I excess fines. | excess fines. | small stones, 
| | | | area reclaim. 
7λ-------------------[δοοᾶ-----------------|Ιπρσοδαρ]ο | Improbable: |Good. 
Powder j I excess fines. | excess fines, | 
73D-------- — | Poor: | Improbable: | improbable: |Poor: 
Prosser | depth to rock. | excess fines. I excess fines, I slope. 
73E----------~---------| | Poor: | Improbable: | Improbable: | Poor: 
Prosser j depth to rock, | excess fines. I excess fines. slope. 
slope, 
| | | | 
тав-——----——--------—-|боой--—=—=——==--=====-|1шргобаЬ1е: | improbable: {Poor 
Quincy | | excess fines. j excess fines. | too sandy. 
75B-----2---—---————---- | Good---------2-------- | Improbable: | Improbable: | Fair: 
Quincy | | excess fines, j excess fines. I too sandy. 
75 且 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 | Fair: Improbable: | Improbable: | Poor: 
Quincy | Slope。 | excess fines. | excess fines, slope. 
76B------------------ -[δοοᾶ-----------------|Ῥσοδορ]ο-------------]Ῥσοαδ]θ----------------] Poor: 
Quincy | | | I small stones, 
| | | | area reclaim, 
77С------------ === | ا‎ | Improbable: | Improbable: | Fair: 
Quincy excess fines. excess fines. too sandy, 
| | | Í slope. 
| | | 


! 
i 


See footnote at end of table. 
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Roadfill Sand 


Soil name and | 
map symbol | 


| 
7883: | 
Quincy---------------lGood-----------------|Improbable: 
| 


excess fines. 


79B--~----~--~~-~-~-----~ | Good------~---~~-----| Improbable: 


| 
| 
| 
| 
| | 
Rock outcrop. | | 
| | 
| | excess fines. 
| 
| 
| 
| 
| 
| 
| 
| 


Ritzville | 

TICs mm em mm nn mw mı me o mn |ὁοοά----------------- Improbable: 
Ritzville | excess fines. 
ена ir: Improbable: 
Ritzville | slope. excess fines. 
ο μμ or: Improbable: 
Ritzville l slope. | excess fines. 
θυβ-------------------]θοοᾶ----- -------- ----| Improbable: 
Ritzville j excess fines. 


BO0C-----------------—- Goodman Improbable: 
Ritzville | excess fines. 


Improbable: 


excess fines. 


BOD Î ars 
Ritzville | slope. 


Improbable: 


815, а2Е-——--=-===--===|оог: 
excess fines. 


Ritzville slope. 


8303: 


Ritzville------- -----1Good----------------- | Improbable: 


excess fines. 


Rock outcrop. 


841. 
Riverwash 


B5F*: 
Rock outcrop. 


Xeric Torriorthents. 


Improbable: 
Rockly depth to rock, excess fines. 


large stones. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
86D-- 一 ~---- 一 --------|Poor: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Sagehill excess fines. 
87 Come emu eeu Re Goods Improbable: 
Sagehill excess fines. 
δθβ- σσ Good--- ————-Improbable: 
Shano excess fines. 
BBC-----——---------— ---1G00d-----------------|Improbable: 
Shano excess fines. 
πο το με ες Improbable: 
Shano | slope. excess fines. 


See footnote at end of table. 


Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 


excess fines. 


Improbabie: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
i 
| 
| 
| 
| 
| 
| 
| 
| 
і 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Improbable: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
| 
{ 
і 
I 


Topsoil 


š 


Good. 


Fair: 


Poor: 


Good. 


Poor: 


Poor: 


л 
© 
® 
: 


Poor: 
depth to rock, 
small stones. 


Fair: 
large stones. 


Fair: 
large stones, 
slope. 


š 


Fair: 
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TABLE 12.--CONSTRUCTION MATERIALS--Continued 


Co ag — — Y — s ne 


Soil name and | Roadfill 
map symbol I 
| 
E FB m a ma i = = зш шш = зш == | [ες ο = 
Shano 
ВЭС ае οοᾶ- mm 
Shano 


| 

| 

| 
89D---——— Fair: 
Shano I 


Bogen | POO: 
Shano i slope. 
| 


90A*: | 
Silvies-------------- | Poor: 
low strength, 


| wetness, 

| shrink-swell. 
Winoi ern | Poor: 

| low strength, 

| shrink-swell. 
Ql Αν καπ wen |Poor: 
Stanfield | cemented pan. 
E EDE air: 
Stanfield | thin layer. 

| 
πρ or: 
Starbuck | depth to Frock。 

| 
94RAx: | 
Starbuck------------- Poor: 


depth to rock. 


95B-------------------lPoor: 


i 
| 
Rock outcrop. | 
| 
Taunton | area reclain. 


96B-----~~------------|Fairs 


Thatuna | thin layer. 
σου mnnn [Fairs 
Thatuna | thin layer. 
97C-------- 一 ---------|Fairs 
Tolo | shrink~swell. 
97EÉ-----------22-2-2-2-2--- |Poor: 
Tolo | slope. 
| 
98C---------- s -|F air: 
Tolo | shrink-swell. 
98E------------ M Poor: 
Tolo | slope. 
| 
1 


See footnote at end of table, 


Improbable: 
excess fines, 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


i 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| improbable: 
| excess fines. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Í Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 


Improbable: 
excess fines, 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Inprobable: 
j excess fines. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Soil Survey 


| Topsoil 


Poor: 
thin layer. 


Fair: 
cemented pan. 


Fair: 
cemented pan, 
thin layer. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
j 
| 
| 
| 
{Poors 
| depth to rock, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
П 


small stones. 


Poor: 
depth to rock, 
small stones. 


Poor: 
area reclaim, 
slope. 


Poor: 
area reclaim. 


Poor: 
area reclaim, 
slope, 
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small stones, 
Slope. 


раар SS ص ججح جج ج‎ етшш ые ج‎ 
Soil name and | Roadfill | Sand | бгауе1 | Topsoil 
map symbol | | | 
| | | | 
—— n a 
| | | i 
99C*: | | | | 
Tolo----------------- (Fair: | Inprobable: | Improbable: |» oor: 
| shrink-swell. | excess fines. i excess fines. | area reclaim. 
Kilnerque------------|Poor: Improbable: | Improbable: | Poor: 
| depth to rock. | excess fines. | excess fines. | small stones, 
99Ex: | | | | 
Tolosse---—— Ae eS [Poors | probable: | improbable: | Poor: 
| slope. | excess fines. | excess fines. | area reclain, 
| | | | slope. 
Kilnerque------------[Poor: | Inprobable: | probable: | Poor: 
| depth to rock, | excess fines. | excess fines. I small stones, 
| slope. | I I slope. 
igoak: | | | | 
Tolo-----------------| Fair: | Improbable: | Inprobable: |Poor: 
shrink-swell. | excess fines. | excess fines. | агеа гес1аїш. 
Klicken | r: | tmprobable: | Improbable: |Poor: 
| area reclaim. | excess fines. | excess fines. | large stones. 
100Е*: | | | | 
Tolo-----------------|Poor: | tmprobable: I rmprobable: Ipoor: 
| | | | 
| slope. | excess fines. i excess fines. | area reclaim, 
| | | | ore: 
Klicker--------- =| Poor: | improbable: | Improbable: |Poor: 
| area reclain, | excess fines. | excess fines. j larqe stones, 
| slope. | | I slope. 
1ρ1λ------------------|Ῥοοτ | Inprobable: | improbable: Ipo ог: 
Tolo Variant | wetness. excess fines. | excess fines, I wetness. 
102C----------- ο οκ | Poor: | probable: | Improbable: |Poor: 
Tutuilla low strength, excess fines. excess fines, thin layer. 
| shrink-swell. | | | 
103E, 104Е-——---————--|Роог: | improbable: | improbable: {Poors 
Tutuilla I low strength, ] excess fines. j excess fines. j thin layer, 
slope, slope. 
| shrink-swell. | | | 
105A, 106A------------ Fair: | Improbable: [παρ robable: | Poor: 
Umapine | wetness. | excess fines. | excess fines. | excess sodium. 
107Е*, 10754: | | | | 
Umatilla--------- "== Poor: | probable: j Imp mprobable: [Pooks 
| Slope。 | excess fines. | excess fines. | area reclaim, 
| I j | small stones, 
| | | pones 
Kahler--------------- | Poor: | Improbable: | improbable: (Poors 
| slope. | excess fines. | excess fines, | smail stones, 
| | | | area reclain, 
| | | |e 
108F* : | | | | 
Unatilla-------------|Poo $ | improbable: | improbable: [Роог: 
| slope. | excess fines. | excess fines. | area reclain, 
| | | | 
1 i I 1 


See footnote at end of table. 
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TABLE 12.--CONSTRUCTION MATERIALS--Continued 
зч حح ج‎ т чеч чыж —Є'' муу ج ص ص‎ M — a ——————À 


Soil name and | Roadfill | Sand | Gravel | Topsoil 
map symbol I | | | 
исши 
| | | | 
108F*: 
Kahler-------------- | Poor: [πο robable: | Improbable: |Poor: 
slope. excess fines. excess fines. small stones, 
| | | | area reclain, 
| | | ES 
orin--- 一 -一 -一 -|Poor: | Improbable: | Improbable: |тоо £ 
I depth to rock, i excess fines, I excess fines, | depth to rock, 
| large stones, | large stones, | large stones. | small stones, 
і slope. | | | Slope. 
10әА----——---——---———=-|боой-==-=-============|Ргоһаһ1е=-===========|Ргоһаһйе-=—===-======== Роог: 
Veazie | small stones, 
| | | | area reclaim. 
110β------------------ [Fairs | Probable------------- | Probable-------------|Poor: 
Veazie | large stones. | | | small косе, 
area reclaim. 
| | | | 
111A. | | | | 
Vitrandepts | | | | 
112β------------------- {Poors [тар robable: | Improbable: [poor: 
Waha | depth to rock, | excess fines. | excess fines. | small stones. 
| low strength. | | | 
112ρ----------- ------- Ipoor: [παρ robable: | Improbable: [Poors 
Waha | depth to rock, | excess fines. | excess fines. I small stones, 
j low strength. I I slope. 
112 | Poor: | Improbable: | improbable: | Тоок: 
Waha { depth to rock, I excess fines, | excess fines. I small stones, 
| low strength, | | | slope. 
| slope. | | і 
113р*: | | | | 
Naha | Poor: [тар robable: | Improbable: | Poor: 
depth to rock, excess fines. excess fines. small stones. 
| | | | 
| low strength. | | | 
Rockly------------ -~--ipoor: [тар robable: | probable: |Poor: 
| depth to rock, | excess fines. j excess fines. | depth to rock, 
| large stones. | | | small stones. 
114Β------------------ [οοοά-----------------] Improbable: | Improbable: \вооа. 
Walla Walla | | excess fines. | excess fines. 
114с---------------——-|боой--=-=-=-============-|ТиргораЬ1е: | improbable: \Fair: 
Walla Walia I | excess fines. | excess fines. | slope. 
115D------------------ | Fair: | Improbable: | Improbable: |Poor: 
Walla Walla | ѕ1оре. I excess fines. I excess fines. I slope. 
115E-==== 一 ~ 一 ~ 一 一 一 一 ~ |Peor: | Improbable; | Improbable: | Poors 
Walla Walla | slope. I excess fines. | excess fines. | slope. 
1160, 117D---—- ------lrair: | Improbable: | Improbable: {Poors 
Walla Walla | slope. | excess fines. I excess fines. | Slope。 
118B------------------|Fair: | Improbable: | Improbable: | soca. 
Walla Walla | thin layer. | excess fines. | excess fines. 
119A-----------------—- {Poors | improbable: | Improbable: |Poor: 
Wanser | wetness. | excess fines. I excess fines. | wetness. 
1 1 i 


See footnote at end of table. 
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Soil name and | Roadfill 


map symbol 


Sand 


| Gravel 
| 
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Topsoil 


small stones, 
area reclaim. 


| | | 
12003: 
Janse | Poor: | Improbable: | improbable: |Роог: 
| wetness. j excess fines, | excess fines. | wetness. 
Quincy--------------- |Gooa койрык | improbable: | improbable: {Poors 
| | excess fines. I excess fines. | too sandy. 
121B------------------ | Poor: | improbable: | Improbable: Fairs 
Willis | cemented pan. | excess fines. I excess fines. | cemented pan. 
121C----------------- -|Роог: | Improbable: | improbable: |rair: 
Willis | cemented pan. | excess fines. | excess fines. | cemented pan, 
slope. 
| | | | 
121D---77-------------| Poor: | Inprobable: | inprobable: | Poor: 
Willis | cemented pan. | excess fines. | excess fines. | slope. 
1228-======-====-—=--- вооа тее E جد‎ | probable eis SESS | Improbable: Í Poor: 
Winchester ! | | too sandy. | too sandy. 
| | | | 
123B*: 
Winchester-------- ---|cooa 一 一 一 一 一 一 一 一 αμ | Probable---- 一 一 一 一 一 一 ---I improbable: «Poor: 
| ! | too sandy. | too sandy. 
Quinton-------------- |Poor: | Improbable: | improbable: (Fair: 
I depth to rock. | excess fines. | excess fines. | depth to rock, 
too sandy. 
| | | | 
12484: | | | | 
Winchester----------- | Gooa----------------- | Prebab1e------------ | Improbable: | Poor: 
too sandy. too sandy. 
| | | | 
Urban land. | | | | 
12554: | | | | 
Wrentham------- ———— | Poor: | Improbable: | Improbable: | Poor: 
depth to rock, | excess fines, | excess fines, | small stones, 
| large stones, I large stones. | large stones. | slope. 
| slope. | I | 
Rock outcrop. | | | | 
126A. ! | | | 
Xerofluvents | | | | 
127Ε. | | | | 
Xerollic Durorthias | | | ! 
| | | | 
128. ——--—---—--———----|боой--—-———-=—--———-=-=-=-|РсоБаЬ1е-=—=---—--=-=-=--|РгоЬаһ1е-——-— 一 =| Poor: 
Yakima | | | | too sandy, 
small stones, 
| | | | area reclaim. 
129A*: | | | | 
Yakima--------------- Good-------------- Probable------- ------ Probable------------ Bi eda 
too sandy 
| , 
| 
| 
| 
| 


Urban land. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 13.--WATER MANAGEMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not evaluated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for onsite 


investigation] 
| Limitations for-- T Features affecting-- 
Soil name and | Pond | Fmbankments , | | | Terraces ] 
map symbol I reservoir | dikes, and | Drainage | Irrigation I and I Grassed 
Н агеаѕ 1 levees 1 | | diversions 1 waterways 
| | | | | | 
lB-------- -------- εσας | Severe: |peep to water [5011 bloving---|Erodes easily, [Erodes easily. 
Adkins | Seepage。 I piping. I | I soil blowing. | 
1C----------------|severe: |severe: |Deep to water |soi1 blowing, |s1ope, |slope， 
Adkins | slope. | piping. | | 51оре. | erodes easily, erodes easily. 
I I I | | soil blowing. | 
28-==----------- == | Severe: | Severe: |Deep to water [Ρο 1 blowing---|soi1 bloving--- | Too arid. 
Adkins | seepage. | piping. | | | | 
2C----------------|severe: |severe: [Deep to water |stope, |вторе, |тоо arid, 
Adkins seepage, piping. soil blowing. soil blowing. | slope. 
os, | | | | | 
| | | | | | 
aE vere: | Severe: |Favorable------|wetness， |Етодез easily, | Erodes easily. 
Adkins | seepage. | piping, | I soil blowing. | wetness, l 
wetness. 
| | | | | | 
3C----- — ---|Severe: | Severe: |stope---------~|Wetness, {sto г |s1ope, 
Adkins I seepage, | piping, I | soil blowing, | erodes easily, | erodes easily. 
| slope. | wetness. | | slope. | wetness. 
apes i | | | | | 
ak ins [to loderate: |severe: {Deep to water |soi1 blowing--- | Erodes easily, | Erodes easily. 
| seepage. | piping. | | | soil blowing. | 
Urban land. | | | | | | 
| | | | | | 
Бб: | | i | | | 
A1lbee====s=s===s= | Severe: | Severe: | Deep to water [Depth to rock, | Slope, | Slope, 
I slope. | piping. | | slope, I depth to коок, erodes easily, 
I I I | erodes easily. | erođes easily. | depth to rock. 
ῬοςΚετ----------- |severe: | Severe: |Deep to water |Zarge stones, Istope, {barge stones, 
| depth to rock, large stones. | | droughty, | large stones, | slope, 
| slope. | | | depth to rock. | depth to rocke | droughty. 
Anatone---------- | severe: | Severe: | Deep to water | Large stones, | Slope, [targe stones, 
| depth to rock, | piping, | [ droughty, | large stones, | slope, 
| slope. | large stones. | | depth to ROCKS) depth to rock. | droughty. 
6B----------- === ' Moderate: | Severe: |Deep to water [Depth to rock, Depth to rock, [Eroaes easily, 
Anderly | seepage, piping. | | slope. і erodes easily. | depth to rock. 
depth to rock, 
| slope. | | | | 
| | | | | | 
6C, 6D, 6E----- ---|severe: | Severe: | Deer to water {Depth to rock, [Stove jslope， 
Anderly I slope, piping. I | slope. | depth to rock, | erodes easily, 
| ! | | | erodes κα. depth to rock. 
TC: | | | | j 
Anderly---------- | Severe: \severe: (Deep to water {Depth to rock, {Stove Iste 
I slope. | piping. I I slope. | depth to rock,| erodes easily, 
I | | | | erodes easily.| depth to rock. 
Urban land. | | | | | | 
8B-~--------------| Moderates |severe: {Deep to water (воре, | Erodes easily | easily. 
Athena seepage, piping. erodes easily. 
| slope. | | | | 
| | | | | | 
1 I ' I ' ' 


See footnote at end of table. 
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Soil name and | Pond T Embankments , і H | Terraces H 


map symbol 


I Severe: 


BC----------------iSevere: | 
Athena slope. i piping. 
9C--—__ | Severe: | Severe: 


Bocker depth to rock. ; large stones. 


| 
| 
i 
| 
| 
| 
| 
| 
10D*: | 
Bocker----=------- Severe: Severe: 
j depth to rock,; large stones. 
| 
| 
| 
| 
| 
| 
| 
| 
| 


slope. 


Severe: 


slope. thin layer. 
11F*: 
Bowlus-----------|Severe: Severe: 
slope. piping. 
Buckcreek-------- | Severe: Severe: 
thin layer. 


12C--------------= Moderate: Severe: 


Bridgecreek I depth to rock,| thin layer. 
j slope. 

12ξ------------π- |severe: Severe: 

Bridgecreek I slope. thin layer. 
| 

13F*: | 

Buckcreek-------- | Severe: Severe: 
| slope. thin layer. 


μμ o À 
| depth to rock, 


Severe: 
large stones. 


| slope. 
14В--====-=-=------ |severe: Severe: 
Burbank | seepage. seepage. 
| 
Ίδβ---------------|μοάεσαξθ: Severe: 
Burke | seepage, piping, 
I depth to rock, 
| slope. 
15C, 15Е-=--------- | Severe: Severe: 
Burke | slope. piping. 
| 
16B---=-=-=-=-----|Noderate: Severe: 
Cantala | seepage, piping. 
| slope. 
16C, 16D, l16E----- |severe: Severe: 
Cantala | slope. piping. 
17A*: | 
Catherine Variant Moderate: Severe: 
seepage. wetness. 


— سے‎ ep سے سے سے‎ IS чыл syr рае SS P = nU H. Ó... á... ο. MES SEED SPE + 


See footnote at end of table. 


eep to water 


М p to water 
| 

| 

| 

{Deep to water 
| 

| 

[Deep to water 
| 

| 

| 

jpeep to water 
| 

{Deep to water 
| 

| 

Deep to water 
| 

| 

[Deep to water 
| 

| 

| 

[рее р to water 
| 

| 

{Deep to water 
| 

| 

|peep to water 
| 

| 

jpeep to water 
| 

| 

| 

[Dee ep to water 
| 

| 

[peep to water 
j 

| 

|Deep to water 
| 

| 

Flooding, 


frost action. 


| 
! 


Slope, | Slope, | Slope, 
erodes easily. | erodes easily. | erodes easily. 


Large stones, ILarge stones, | Large stones, 


droughty, depth to Focke] droughty. 
depth to rock. | 
| 
Slope, Large stones, 
droughty, large stones, | slope, 


depth to rock.; depth to rock. | droughty. 


depth to rock,; depth to rock, | erodes easily, 
slope. erodes easily. | depth to rock. 


-=i Slope, |s1ope, 


erodes easily. | erodes easily. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| large stones, 
| 
| 
| 
| 
| 
| 
| 
] 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
Percs slowly, | Slope, | Slope, 
| 
| 
| 
| 
{ 
| 


Irarge stones, | Slope, ILarge stones, 
depth to rock, | large stones, | slope, 


| 

| slope. | depth to rock.| depth to rock. 

|Percs slowly, {Depth to rock, | Erodes easily, 

| depth to rock, j erodes easily. | depth to rock. 
slope. 

| | | 

|Percs slowly, | Slope, | Slope, 

I depth to rock, | depth to rock, | erodes easily, 

| slope. | erodes еав11у. | depth to rock. 

| { 

[15 arge stones, |s1ope, | large stones, 

| depth to rock, | large stones, | slope, 

| slope. | depth to TOG: | depth to rock. 

|Slope, Iclope, | large stones, 

| large stones, large stones, I slope, 

| droughty. depth to rock. | droughty. 

|Droughty, Large stones, ILarge stones, 
fast intake, too sandy. droughty. 
soil blowing. 

Slope, Depth to rock, |Тоо arid, 


depth to rock.| cemented pan. | erodes easily. 


Slope, Slope, Too arid, 
depth to rock. ү depth to rock,; slope, 
cemented pan. erodes easily. 


Slop 
erodes easily. 


Erodes easily 


Slope, 
erodes easily. 


| 

| 

| 

Slope, 7 
| erodes easily. j erodes easily. 
| 

| 

| 

| 

| 

' 


Wetness, | Erodes easily, |Wetness, 
erodes easily, | wetness. erodes easily. 
flooding. | 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Erodes easily. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
' 
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| Limitations for-- Н Features affecting-- 
Soil name and on nts, erraces 


map symbol | reservoir | dikes, and | Drainage | Irrigation | and | Grassed 
areas levees diversions waterways 
| | | | | | 
17А*: 
Catherine-------- Moderate: | severe: |Ficoding, wetness, [Erodes easily, IErodes easily. 
| seepage. | piping. | frost action. i flooding. | wetness. | 
ав-——--------=---|Модегаїе: Severe: [Deep to water [Depth to rock, [Depth to rock, (Erodes easily, 
Condon seepage, i piping. I j slope, | erodes easily. | depth to rock. 
depth to rock, | i erodes easily.| I 
l| | | | | 
18C, 18E, 19D, 
20 — severe: | severe: |Deep to water |Depth to rock, iSlope, | Slope, 
Condon | slope. l piping. | I slope, depth to rock, | erodes easily, 
| | | I erodes easily. | erodes easily.| depth to rock. 
21D*: | | | | | | 
Condon----------- | Severe: | Severe: {Deep to water {Depth to rock, | Slope, ls1ope, 
j slope. piping. I I slope, I depth to rock, erodes easily, 
I | | | erodes easily. erodes easily. | depth to rock. 
Bakeoven=-=-==---| Severe: | Severe: | Dees to water | Large stones, | slope, large stones, 
| depth to rock, | large stones. | | droughty , i large stones, | slope, 
| slope. | | I depth to rock.| depth to rock. | droughty. 
22C-_ ———-|Мойегаке: Moderate: {Peres slowly, |Wetness, |wetness~- 一 一 一 ~ 一 一 |Percs slowly. 
Cowsly I slope, | wetness. | slope. | percs slowly, | | 
| | | πιω | | 
22D---------- 一 -一 |severe: Moderate: |Percs Slowly, |Wetness, |s1ope, |s1ope, 
Cowsly I slope, | wetness. | Slope。 | percs slowly, j wetness. | регсѕ slowly. 
Slope. 
| | \ | | | 
m | | | | | | 
Dune land 
| | | | | | 
24β--'----------ς == [Moderates | Severe: | Deep to water | Slope, | Erodes easily | Erodes easily, 
Ellisforde I seepage, | piping. | | rooting depth. | | rooting depth. 
πας | | | | | 
24С--—-----——---——-|5етеге: |severe: |peep to water | Slope, | Slope, | slope, 
Ellisforde slope. piping. rooting depth.! erodes easily.| erodes easily, 
| | | | | | rooting depth. 
25C*: | | | | | | 
Ellisford -------! severe: |severe: |peep to water |s1op e, |stope, |s1ope, 
slope, piping. rooting depth. i erodes easily.; erodes easily, 
I | | | ! | rooting depth. 
Ellisforde, | | | | | | 
eroded----------|severe: Severe: [Deep to water | Slope, |stope, |51оре, 
| slope. | piping。 i | soil blowing, | erodes easily, erodes easily, 
| | i | rooting depth. | soil blowing. | rooting depth. 
* | | | | | | 
Entic Durochrepts | | | і | 
27Α-- “πο | Moderate: |severe: Ipeep to water lFavorab1e------ Î Eroaes easily [тоо arid, 
! | | | | | i 
Esquatzel | Seepage。 | piping. | | | | erodes easily. 
28А------ πιάσαι | Severe: Isevere: Deep to water | Large stones, | large stones, | large stones, 
Freewater | seepage. seepage. I I droughty. I too sandy. | droughty. 
29R o o7 | Severe: Severe: [peep to water |тагде stones, [Large stones, | barge stones, 
Freewater seepage. seepage, | j droughty. | too sandy. | droughty. 
| | | | 
1 t 1 l 


See footnote at end of table. 
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H Limitations for-- Teatures affectin mm 


| ankments , | 
| dikes, and 


Drainage | Irrigation 


erraces 
anda | Grassed 


| areas | levees | | | diversions | waterways 


Rockly----------- Severe: 
depth to rock, 


Soil name and | on 
map symbol reservoir 
" 
| 
30A*: | 
Freevater-------- Severe: 
Í Seepage. 
| 
Urban land. | 
318--------------- Moderate: 
Gurdane depth to rock, 
slope. 
31D, 31Β----------]ϑανοτος 
Gurdane I slope, 
| 
3283: | 
Gurdane-77--7----|Severe: 
| slope. 
| 
Gwinly-------- === | Severe: 
I depth to rock, 
| slope. 
33D*: m 
Gurdane---------- | Severe: 
| ° slope. 
| 
| 
| 
| slope. 
ЗАРЖ: | 
Gyin------------- | Severe: 
| depth to rock, 
| slope. 


Klicker----------lsevere: 
slope. 


Rock outcrop. 


| 

| 

| 

| 

| 

35F*; | 
Gwin====----===== Severe: 

| depth to rock, 

| slope. 

| 

| 

Ice 

la 

| 

| 

lse 

| 

| 

| 


Rock outcrop. 

36E----- —————— Severe: 

Gwinly depth to rock, 
slope. 

37C, 37E----------|Severe: 

Hankins slope. 


38C, 388-77 -—--—- severe: 


Helter I slope. 
39R--------------- Moderate: 
Hermiston I seepage. 
[| 


See footnote at end of table. 


| 

| 
| | | | 
| | | | 
| Severe: | Deep to water | Large stones, | 
| seepage, I j droughty. | 
| large stones. | I | 
| | | | 
| | | | 
Moderate: | Deep to water | Large stones, | 
| thin layer, | | percs slowly, | 
j large stones, | | depth to ا‎ 
Moderate: {Deep to water |raree stones, | 
| thin layer, | | percs slowly, | 
| large stones. | I depth to rock. j 
| | | | 
|Moderate: |peep to water [Large stones, | 
I thin layer, | | percs slowly, | 
| large stones. | | Gepth to rock. | 
| severe: |Deep to water [Large stones, | 
i large stones, | | droughty, | 
[ | I percs slowly. I 
| | | | 
Moderate: {Deep to water [тагае stones, | 
| thin layer, I | percs slowly, | 
I larqe stones. | | depth to rock. | 
|severe: [Deep to water [Large stones, | 
| large stones. | | droughty, | 
| I I depth to rock. | 
| | | | 
|severe: |peep to water | Slope, | 
| large stones. I | large stones, | 
| | | droughty. | 
| Severe: [Deep to water Large stones, | 
| large stones. | | depth to του, | 

slope. 
| | | | 
| | | 
| | | 
] | | | 
| Severe: [Deep to water |Slope, | 
| large stones. I | large stones, | 
| | I droughty. I 
| | | | 
| | | | 
| Severe: |Deep to water | large stones, 
I large stones. | | droughty , i 
I | | percs slowly. | 
[Sev ere: {Deep to water Peres slowly, | 
| thin layer. j | slope. | 
| | | | 
|severe: [Deep to water |stope, | 
| piping. | | erodes easily. 
| Severe: | Deep to water | Erodes easily | 
piping. 

| | | 


Large stones, 
too sandy. 


erodes easily. 


Slope, | 
erodes easily. | erodes easily. 


| 

| 

large stones, 
| droughty. 

| 

| 

| 


Large stones, Irarge stones, 
depth to rock. | erodes easily. 


Slope, Irarge stones, 
large stones, | slope, 
depth to rock. j erodes easily. 
| 
Slope, [zarge stones, 
large stones, I slope, 
depth to rock. | erodes easily. 
Is1ope, | large stones, 
large stones, | slope, 
depth to rock. | droughty. 
| 
Slope, |rarge stones, 
large stones, I slope, 
depth to rock. | erodes easily. 
Slope, | Zarge stones, 
large stones, | slope, 
depth to rocke | droughty. 
| 
Slope, | Large stones, 
large stones, | slope, 
depth to rock. | droughty. 
Slope, [Large stones, 
large stones, i slope, 
depth to rock. | depth to rock. 
| 
| 
| 
Slope, | barge stones, 
large stones, I slope, 
depth to rock. | droughty. 
| 
| 
Slope, | Large stones, 
large stones, | slope, 
depth to rock. | droughty. 
Slope, [ειους, 


erodes easily, 
I percs slowly. 


Isiope, 


Erodes easily Erodes easily. 
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map symbol | reservoir I dikes, and 


Kahler lope. 
4lF-—------------ Severe: 
Kahler Slope. 
42À-—--------------|Severe: 
Kimberly seepage, 


Kimberly seepage. 


44D, 45E---------- 
Klicker 


Severe: 


| 

| 

| 

| 

| 
азА-------=-=---—=—--|Зеүеге: 

| 

| 

| slope. 

| 

| 


46C*, 46E*: | 
Klicker---------- Severe: 


| slope. 
Anatone--------- | Severe: 
I depth to 
| slope. 
Bocker----------- | Severe: 
| depth to 
| slope. 
47B---_ ---- | severe: 
Koehler | Seepage。 
| 
48E--————— severe: 
Lickskillet | depth to 
| slope. 
49F*: | 
БЕКЕ LEE Ss = Severe: 
| Gepth to 
| slope. 
Nansene---------- | Severe: 
| slope. 
50F*; | 
Lickskillet------|Severe: 
depth to 
| Slope。 
| 
| 
51A----------- -一 jsoaerate: 
McKay | slope. 
| 
52D, 53D---------- | Severe: 
McKay I slope. 
| 
Б54В-====---------- | Moderate: 
Mikkalo seepage, 
depth to 
slope. 


— 


TABLE 13.--WATER MANAGEMENT--Continued 


| Limitations for-- T Features affecting-- 
Soil name and Pond T Enbankments, Н 了 T Terraces T 


| | 

|severe: | 

| piping. I 

| | 

| Severe: |Deep 

| thin layer. | 

|severe: |peep 

| piping. | 

| Severe: [реер 

| piping. | 

|Severes |Deep 

| large stones. | 

| | 

| | 

| Severe: |peep 

| large stones. i 

| | 

|severe: |Deep 
rock,| piping, | 

| large stones. j 

|severe: [Deep 
rock, | large stones. | 

| | 

severe: |Deep 

| seepage, | 

| piping. | 

| Severe: |Deep 
rock, | large stones. | 

| | 

|severe: |peep 
rock, | large stones. | 

| | 

| Severe: |Deep 

| piping. | 

| | 

|severe: [реер 
rock, | large stones, | 

j | 

| | 

| | 

Severe: [peep 

| excess sodium, | 

| | 

|severe: {Deep 

j excess sodium. | 

| | 

|severe: |peep 

| piping. | 
rock, | | 

| | 

I 1 


See footnote at end of table. 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


Slope, |stope, 
erodes easily.) large 


Slope-~--------! slope, 
large 


| erodes easily. 


Soil Survey 


Large stones, 
slope, 
erodes easily. 


stones, 
Large stones, 
slope. 


| 
| 
| 
| 
| 
| 
stones. | 
[ravorable. 
| 
| 
| 
| 


Favorable------lErodes easily, Erodes easily. 
too sandy. 

Large stones, |stope, lLarge stones, 

depth to rock, | large stones, slope, 

slope. I depth to rock.; depth to rock. 


| 
Large stones, |stope, 


depth to rock, | large 
slope. | depth 
Large stones, Isiope, 
droughty, | 1агде 
depth to тоск. | depth 
Large stones, | Slope, 
Groughty, | large 
Gepth to rock. | depth 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
jpzoughty， 
| fast intake, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 


Large stones, Slope, 
droughty, large 
depth to rock.) depth 

Large stones, Slope, 
droughty, large 


depth to rock.; depth 


Slope, Slope, 
erodes easily. 


droughty, large 
lepth to rock. depth 


Percs slowly, |Erodes 
slope, 
erodes easily. 
Percs slowly, Slope, 
slope, 
erodes easily. 


Depth to rock, 


slope, 
erodes easily. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
j 
Large stones, | Slope, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Ine 
| 
| 
| 
| 
1 


erodes easily.) 


erodes easily. 


Large stones, 


stones, slope, 
to rock. | depth to rock. 
|Large stones, 
stones, I slope, 
to rock. Groughty. 
| Large stones, 
stones, | 51оре, 
to rocke į droughty. 


| Cemented pan, [Του arid, 
too sandy. 


droughty. 


| 

| 

| 

| barge stones, 
stones, | slope, 
to rock. j droughty. 

| 

|тагде stones, 
stones, i slope, 


to коок. | droughty. 


|stope, 


erodes easily. | erođes easily. 


[πατε stones, 


slope, 
droughty. 


stones, 
to rock. 


erodes easily. 


Slope, 
excess sodium, 
| erodes easily. 


| 
| 
| 
| 
easily | Excess sodium, 
| 
| 
| 
| 


Depth to rock, |Erodes easily, 


| depth to rock. 


| 
| 
1 
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| mitations for-- eatures atffecting-- 
Soil name and | Ооп I ents, | | | еггасез 
map symbol | reservoir | dikes, and | Drainage | Irrigation j and | Grassed 
} areas Н levees Н 1 | diversions | waterways 
| | | | | | 
54C, 54D, 54g----- | severe: | Severe: (Deep to water Depth to rock, | Slope, | Slope, 
Mikkalo | slope. | piping. | I slope, j depth to rock, erodes easily, 
| | | | erodes easily. | erodes easily. | depth to rock. 
55Α---------------- Moderate: | Severe: | Deep to water | Erodes easily Izrodes easily | Erodes easily. 
Mondovi I seepage. | piping. | | | 
56B---------------|Moderate: | severe: |peep to water [Depth to rock, {Depth to rock, | Erodes easily, 
Morrow | seepage, piping. | | slope, | erodes easily. | depth to rock. 
depth to rock, erodes easily. 
| slope. | | | | 
| | | | | | 
56С, 56Е, 57р, | | | | | | 
58р--=—=======-==\5еүеге: severe: {Deep to water |Deptn to rock, | Soper | Sloper 
Morrow | slope. | piping. | | 51оре, | depth to rock, | erodes easily, 
| | | | erodes easily. | erodes easily. | depth to rock. 
59D*: | | | | | | 
Morrow-----------|se vere: | Severe: |геер to water {Depth to rock, [sto ope, | Slope, 
I slope. | piping. | | slope, j pth to rock, | erodes easily, 
| | | | erodes easily. | erodes easily. | depth to rock. 
Bakeoven---------| Severe: |severe: |peep to water | Large stones, [ειορς, |Large stones, 
| depth to rock, | large stones. | | droughty, | large stones, | slope, 
slope. | | | depth to rock.| depth to rock -| droughty. 
60F-----—--------- | Severe: | Severe: |Deep to water |S1ope, | Slope, | slope, 
Nansene | slope. | piping. i | erodes easily.) erodes easily. erodes easily. 
61A---------- ~----|Noderate: {slight 一 一 一 一 一 一 一 --]ροερ to water | Erodes easily | erodes easily | Erodes easily. 
Oliphant [ seepage. | | | | 
61c--——— Moderate: |slioht |реер to water |stope, | Erodes easily | Erodes easily. 
Oliphant seepage, erodes easily. 
| Slopes | | | | | 
| | | | | і 
62C--------------- severe: |Slight----=--~-| Deep to water |stope, | Slope, | Slope, 
Oliphant | slope. | | | erodes easily. | erodes easily. į erodes easily. 
63A-----——--=--=== Moderate: |severe: jpeep to water | Erodes easily |Егодев easily [Erodes easily. 
Onyx I seepage. | piping. | | | | 
64B--------------- Moderate: | Severe: |Deep to water [51оре- e e ~~ | Erodes easily {Erodes easily. 
Palouse seepage, piping. 
| Boer” | | | | | 
64C, 64D, 6Ag-----|Severe: | Severe: |Deep to water |saope----------|slope， | Slope, 
Palouse I slope. | piping. j | I erodes easily» | erodes easily. 
65A, θθλ----------' Moderate: | severe: [Frost action---[ietness, | Erodes easily, [erodes easily. 
Pedigo I seepage. | piping. | I erodes easily. wetness. | 
67B--------------- | Moderate: |severe: |Deep to water |cementea pan, |Cenented pan, Erodes easily, 
Pilot Rock | seepage, I piping. | I slope, | erodes easily. cemented pan. 
cemented pan, erodes easily. 
Lx | | | | 
67C, 68D, 68E, Ж | I | | | 
69D, 69E--------- | Severe: 12everes |реер to water |Ceaented pan, | Slope, | Sloper 
Pilot Rock slope. | piping. I | slope, | cemented pan, | erodes easily, 
! | | | erodes easily. j erodes easily. | cemented pan. 
εν | | | | | | 
Pits 
| | | | | | 
1 i ' 1 i 1 


See footnote at end of table. 
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Soil name and 
map symbol 


Powder 


73D, 73E---------- 


Prosser 


Quincy 


Quincy 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
75E--------------- | Severe: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


seepage. 


Severe: 
slope. 


seepage, 
slope. 


Quincy seepage, 
slope. 
78B*: 

Quincy----------- Severe: 
seepage, 
slope. 

Rock outcrop. 

79B--------------- [Moderate : 

Ritzville | seepage, 
slope. 

| pe 
79C, 79D, 79F-----| Severe: 

Ritzville | slope. 

| 
80B-----——--------- | Moderate: 

Ritzville | seepage, 
slope. 

| ρε 
eoc, 80D, 81E, |. 
Severe: 
Ritzville slope. 
83C*: 

Ritzville--------|Severe: 

Slope. 


Rock outcrop. 


84%. 
Riverwash 


B5F*: 
Rock outcrop. 


Xeric 
Torriorthents. 


See footnote 


at end of table, 
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TABLE 13.--WATER MANAGEMENT--Continued 


|teaerete: 
| large stones. 


| Severe: 
piping. 


piping. 


Severe: 
seepage, 
piping. 


Severe: 
seepage, 
piping. 


Severe: 
seepage, 
piping. 


Severe: 
seepage, 
piping. 


| 
|peep 


Y 
κ.) 


° ¥ 
if P P 


7 
g 


| 


bi T 
$ $ 


i 


J 
© 


— s V V V NE 
0 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


| 

| 

j 

=| Large stones, 
I droughty. 
| 
| 
| 
| 


fast intake, 
soil blowing. 


droughty. 
soil blowing. 


Soil blowing, 


slope, 
erodes easily. | 


Erodes easily, 
soil blowing. 


Erodes easily. 


| 
| 
| 
| 
| 
Erodes easily | Erodes easily {Erodes easily. 
| 
| Slope, |Slope, Too arid, 
I depth to rock. | depth to rock, j slope, 
| | erodes easily。| erodes easily. 
IDroughty, |тоо sandy, Droughty. 
| fast intake, | soil blowing. 
| soil blowing. | 
|Proughty, | slope, Slope, 
I fast intake, | too sandy, droughty. 
j soil blowing. j soil blowing. 
|Droughty, |тоо sandy, Droughty. 
| fast intake, | soil blowing. 
| soil blowing. I 
[proughty, |51оре, Slope, 
| fast intake, | too sandy, droughty. 
| soil blowing. i soil blowing. 
| | 
|Proughty, | Slope, Slope, 
| | 
| | 
| | 
| | 
| | 
| | 
| 
| 


Slope, 


Soil blowing, |stope, 
erodes easily. 


slope, | erodes easily, 
erodes easily. | soil blowing. 


Slope, | Erodes easily 
erodes easily. | 


Erodes easily. 


Slope, 


erodes easily. i erodes easily.| erodes easily. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
too sandy, I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 

| 
Slope, |51оре, 

| 

| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Slope, Slope, 
| erodes easily.) erodes easily. 
| 

| 

| 

| 

| 

| 

| 

| 

i 

| 

| 

t 


Slope, 
erodes easily. 
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TABLE 13.--WATER MANAGEMENT--Continued 


Soil name and I Pond T Exbankments, | | | Terraces H 


map symbol I 


86D-—————— Severe: |severe: 


Rockly I depth to rock, | large stones. 
| slope. | 
87B-—————Woderate: | Severe: 
Sagehill | 5еераде, | piping. 
| slope. | 
πρι. νετος | Severe: 
Sagehill | slope. piping. 
| 
88B--~----~----- 一 |Moderater | Severe: 
Shano I seepage, I piping. 
I slope. | 
88C, 88 —————————-|8еуеге: |severe: 
Shano | slope, | piping. 
| | 
BB | moderate: | Severe: 
Shano I seepage, | piping. 
j slope. | 
89C, 89D, 89E-----ISevere: | severe: 
Shano slope. piping. 
90Rx: | | 
Silvies----------|S1ighħt---- oem | severe: 
| | ponding. 
| | 
Rinon------------ | si ight----—--- |severe: 
| | hard to pack. 
91A---------------jwoaerates {Moderates 
Stanfield I seepage , | thin layer, 
| cemented pan. | wetness. 
92А=-==-—— шр ырадыр | Moderate: |severe: 
Stanfield i seepage, | piping. 
| cemented pan. I 
93B--------------- severe: | Severe: 
Starbuck | depth to rock,| piping. 
| slope. | 
94A*; | | 
Starbuck--------- Severe: | severe: 
| depth to rock. | piping. 
Rock outcrop | | 
95B--—————— | Moderate: | yere: 
Taunton | seepage, I piping. 
| cemented рап, | 
| slope. | 
96B---——— wm Moderate: Severe: 
Thatuna і ѕеераде, | piping. 
| slope. | 
965--------------- | Severe: | Severe: 
Thatuna | slope. | piping. 
| | 


See footnote at end of table. 


Deep to water 
Deep to water 
Deep to water 
Deep to water 
Deep to 


water 


Ponding, 
percs slowly, 
frost action. 


Deep to water 


Percs slowly, 
cemented pan, 


Deep to water 


Deep to water 


Deep to water 


Deep to water 


Deep to water 


Deep to water 


— həshl.Ap R... . u. uU... U... U... .. A س ا‎ SE 


(тате stones, Istope, Large stones, 


| 
| 
| 
| 
| droughty, | large stones, | slope, 
| depth to rock, | depth to rock. | droughty. 
|soi1 blowing, | Erodes easily, | Erodes easily. 
| slope. | soil blowing. I 
| | | 
ΠῚ blowing, Islope, Ictope, 
| | 
slope. | erodes easily, | erodes easily. 
j soil blowing. | 
Soil blowing, | Erodes easily, | Erodes easily. 
slope, | soil blowing. | 
erodes easily.) | 
Soil blowing, |stope, |stope 
Slope, | erodes easily, | erodés easily. 
erodes easily. | soil blowing. | 
Slope, Erodes easily | Erodes easily. 
erodes easily.) | 
| | 


Slope 


Slope, |stope, pe, 
erodes easily. 


erodes easily. erodes easily. 


ponding, 
percs slowly. 


Wetness, 
percs slowly. 


Ponding, 
percs slowly. 


Erodes easily, 


Percs slowly, Erodes easily, 
percs slowly. 


erodes easily. | percs slowly. 


|cenentea pany | Erodes easily, 
erodes easily | cemented pan, 
wetness. | percs slowly. 


Wetness, 
percs slowly, 
cemented pan. 


Cemented pan, 


Cemented pan, Izrodes easily, 
| 
erodes easily. 


erodes easily. | cemented pan. 


Soil blowing, slope, | Slope, 
depth to rock, | erodes easily, 
slope. erodes easily. | depth to rock. 


Depth to rock, |Erodes easily, 
erodes easily. | depth to rock. 


Soil blowing, 
depth to rock. 


———————————————————————————— U U U U U... U U a l 


Erodes easily, 
cemented pan. 


Cemented pan, 
erodes easily. 


| 
| 
| 
| 
| 
| 
| 
| 
depth to rock, | 
| 
| 
| 
| 
| 
| 
| 
Cemented pan, | 


slope. 


R 


odes easily, 
rcs slowly. 


Erodes easily 


3 


slope. 


Slope, 
erodes easily, 
percs slowly. 


Slope, 
erodes easily. 


Percs slowly, 


| 

| 

| 

| 

je res slowly, 
| 

| 

| 

| slope. 
| 

i 
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map symbol ! reservoir 
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TABLE 13.--WATER MANAGEMENT=-Continued 


| Limitations for-- Т Features affecting-- 
Soil name and Pond T Embankments, | Τ T Terraces T 


| dikes, and | Drainage 


| Irrigation | and | Grassed 


| areas Н levees | | | diversions | waterways 


IC; Ema | Severe: 
Tolo | slope. 
986, 98E------ ----|severe: 
Tolo Í slope. 
99C*, 99E*: | 
Tolo------------- πε τος 
| slope. 
Kilmerque-------- |severe: 
| seepage, 
| Slope。 
1006, 100E*: | 
Tolo------------- πεσει 
| 51оре. 
Klicker---------- Isevere: 
slope. 
101A----- —————— Moderate: 


Tolo Variant seepage. 


102C, 103E, 104E-~) Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Tutuilla slope. 
105A---------- =-=- Moderate: 
Umapine seepage. 
106А-------------- Мойетаїе: 
Umapine seepage. 
1078 107F*: | 
Umatilla--------- | evere: 

| slope. 
Kahler----------- |severe: 

| slope. 

| 
108F*; | 
καμια μας 

| slope. 
Kahler----------- | Severe: 

| slope. 

| 
GW Ines | severe: 

| depth to rock, 

| slope. 
109λ------------- ~-|severe: 
Veazie | seepage. 

| 
1104255 | Severe: 
Veazie | seepage. 


See footnote at end of table. 


Moderate: |Deep to water 
piping. | 

Slight--------- Deep to water 
Slight========= Deep to water 


Severe: 
thin layer. 


Deep to water 


| 

| 

| 

| 

l 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

jwoaerate: IDeep to water 
| | 

| piping. | 

|severe: [Deep to water 
I large stones. | 

| | 

|severe: |Ponaing, 

| piping, | flooding, 

| ponding. | frost action. 
|severe: [peep to water 
| hard to pack. | 

| | 

|severe: Flooding, 

| piping, I frost action. 
I wetness, | 

| excess sodium. | 

| Severe: [στους action, 
| piping, | excess sodium. 
I excess sodium: 

| | 

| Moderate: [Deep to water 
i large stones. | 

| Severe: [Deep to water 
| piping. | 

| | 

| | 

Moderate: {Deep to water 
| large stones. | 

| Severe: | Deep to water 
| piping. | 

| | 

|Severe: |Deep to water 
rj large stones. j 

| | 

|severe: {Deep to water 
| seepage. | 

| | 

|severe: |Deep to water 
| seepage. | 

і l 


| 
Slope, |stope, 

rodes easily.| erodes easily.; erodes easily. 

Slope, 


| 

| 

| 

| 

| Slope, 
| erodes easily. 
| 

| 

| 

| 

| 

| 


erodes easily. 


Slope, 
erodes easily. 


Slope, 


erodes easily. | erodes easily.) erodes easily. 


Depth to rock, (Slope, Slope, 
slope. depth to rock. depth to rock. 
Slope, Slop Slope, 


erodes easily. Eds easily. 


| 

| 

| 

| 

| 

| 

| 

| 
Slope, (торе, 

| 

lei 

la 

| 

| 

| 

| 

| erodes easily. 


Large stones, |stope, 
large stones, 


Large stones, 
slope, 


slope. I depth to rock.; depth to rock. 
Ponding, l Erodes easily, Wetness, 
flooding. ponding. erodes easily. 


Slope, 
erodes easily, 
percs slowly. 


Percs slowly, 
slope, 
erodes easily. 


Slope, 
erodes easily, 
percs slowly. 


Wetness, 
erodes easily. í wetness. excess sodium, 


erodes easily. 


Erodes easily, 
wetness. 


Excess sodium, 
erodes easily. 


Wetness, 
erodes easily. 


Large stones, 


Slope. arge stones. Slope. 
Slope, 

large stones, 
erodes easily. 


Large stones, 
slope, 
erodes easily. 


arge stones, 


r Slope, 
slope. 


large stones. 


Large stones, 
slope. 


Slope, 
large stones, 
erodes easily. 


Slope, 
erodes easily. 


Large stones, 
Slope, 
erodes easily. 


Slope, Slope, Large stones, 
large stones, large stones, Slope, 
droughty. depth to rock.; droughty. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Erodes easily, |Wetness, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
{ 
| 


| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Large stones, |stope, 
| 1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
{ 


Favorable------|Lazge stones, [Large stones, 
erodes easily,j erodes easily. 
I too sandy. I 


Large stones---|Large stones, [Large stones. 
I too sandy. | 
i I 
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TABLE 13.--WATER MANAGEMENT--Continued 


T Limitations for-- T Features affecting-- 
Soil name and Pond T Enbankments, ! Т | Terraces | 


| 
map symbol | Yeservoir | dikes, and | Drainage | Irrigation | 


апа | Grassed 
Н атеаѕ Н levees | Н Н diversions | waterways 
| | | | | | 
чи, | | | | | | 
Vitrandepts 
| | | | | | 
119Β-------------- Moderate: |severe: [Deep to water {Depth to rock, [Depth to rock, | Erodes easily, 
Waha | depth to rock, | thin layer. | | slope. | erodes easily.) depth to rock. 
slope, 
| | | | | | 
1125, 112E-------- | Severe: |severe: [Deep to water [Depth to rock, |stope, 1slope， 
Waha | Slope。 | thin layer. | i slope. | depth to rock, erodes easily, 
erodes easily., depth to rock. 
| | | | | | 
1130: | | | | | | 
Waha------------- | Severe: | Severe: |Deep to water [Depth to rock, |stope, |stope, 
| 51оре. | thin layer. | | slope. | depth to τοςΚ, | erodes easily, 
erodes easily.) depth to rock. 
| | | | | | 
Rockly----------- Isevere: Isevere: Ipeep to water Irarge stones, slope, ILarge stones, 
| depth to rock, | large stones. | | droughty , | large stones, | slope, 
| slope. | | j depth to rock. | depth to rock | droughty. 
ll4B---------7----- |Moaerate: | Severe: | Deep to water | Slope, | Erodes easily | Erodes easily. 
Walla Walla I seepage, | piping. I I erodes easily. | 
slope. 
| | | | | | 
1146, 1150, 115E, | | | | | | 
116D, 1175--——-- severe: | Severe: | Deep to water | Slope, (торе, [ει ope, 
Walla Walla j slope. | piping. | | erodes easily. | erodes easily. | е erodes easily. 
ll8B---------5---- [моаегаёе: |Severe: [peep to water | Slope, | Erodes easily |Erodes easily. 
Walla Walla I seepage, I piping. | | erodes easily. | 
cemented pan, 
| | | | | | 
slope. 
| | | | | | 
Ί]ολ------- κοπο -|severe: | Severe: |Cutbanks cave wetness, [wetness [νο tness, 
Wanser | seepage. | seepage, | | droughty, | too sandy, | droughty. 
ipin fast intake. soil blowing. 
| | vete. | | | η 
120C*; | | | | | | 
Wanser----------- | Severe: | Severe: |Cutbanks cave |Wetness, lwetness, [re tness, 
| seepage. | e | | ии | аи | droughty. 
ing, ast. intake. soi owing. 
| ce | | | I 
wetness. 
| | | | | | 
Quincy----------- Isevere: | Severe: | Deep to water |proughty, |тоо sandy, lproughty. 
| seepage. seepage, | fast intake, | soil blowing. | 
| | piping. | | soil blowing. | | 
121В--——--====--=-|Модегаїе: | Severe: | Deep to water |Cementea pan, {cemented pan, |Erodes easily, 
Willis | seepage, | piping. | | 51оре. | erodes easily.| cemented pan. 
depth to rock, 
{ | | | | | 
slope. 
| | | | | | 
121C, 121D-------- | severe: | Severe: | Deep to water |cemented pan, | Slope, | Slope, 
Willis | slope. | piping. | | slope. | cemented pan, | селе" easily, 
erodes easily., cemented pan. 
| | | | | | 
122B--------------|severe: | Severe: |Deep to water |Droughty, |тоо sandy, Drought. 
Winchester | seepage. | seepage, | | d pie | soil blowing. | 
piping. soi owing. 
] | | | | | 
| 
12384: | | | | | 
Winchester-------| Severe: |severe: | Deep to water |Droughty, [που sandy, |Droughty. 
| seepage. | seepage, I | fast intake, | soil blowing. | 
| | piping. | | soil blowing. | | 
[] 1 I і і f 


See footnote at end of table. 
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TABLE 13.--WATER MANAGEMENT--Continued 
T Limitations for-- Н Features affecting-- 


Soil name and 
map symbol 


Pond T Embankment ! T T Terraces T 


| Irrigation | and | Grassed 


| | | | i diversions | waterways 


123B*: 


Quinton------- 


124B*: 


Winchester------- 


Urban land. 
125F*: 


Rock outcrop. 


126A. 
Xerofluvents 


127F. 


Xerollic 
Durorthids 


Urban land. 


чи oO 


large stones. 


no 


Droughty, 
fast intake, 
soil blowing. 


Depth to rock /Droughty, 


depth to rock. 


Droughty. 
fast intake, Soil blowing. 
5 


| 

| 

| 

| 

| 

| 

| 
Droughty, |тоо sandy, 

oil blowing. | 

| 

| 

| 

| 

| 


Slope, Large stones, 
slope, 


erodes easily. 


Large stones, 
depth to тоок, 
slope. 


large stones, 
depth to rock. 


Rooting depth, 
erodes easily. 


Erodes easily, 


λα Erodes easily, 
too sandy. 


rooting depth. 


Rooting depth, 
erodes easily. 


Erodes easily, 
too sandy. 


Erodes easily, 
rooting depth. 


ο ο 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一‏ سے سی 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 14.--ENGINEERING INDEX PROPERTIES 
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[The symbol < means less than; > means more than. Absence of an entry indicates that data were not estimated] 


s 
4-35 

| 

| 
35-60] 
| 


1B, 1C----------- 
Adkins 


| = 
| 
| 
| 
| 
| 
| 
| 
| 
2B, 10-----------] 
| 
| 
| 
| 
| 
| о- 
[12 


| 
o-4 | 
Adkins 4~45 | 
45-604 
3A, 3C----------- 
Adkins a 
4B*: 
Adkins----------! 0-4 


Urban land. 


| 
| 
| 
12lr 
gale 
0| 
| 
! 
4-35] 
| 
lve 
[η 
| 
| 
| 
| 


5C*: 


Albee-----------| 0-10 


10-19] 
19-28 
| 
28 

| 
| 
| 


4-7 


| 
| 
| 
| 
Ж 
| 


Anatone---------| Q= 
4- 


| 
| 
} 
| 
| 
] 
| 
| 
| 
| 
| 
| 
h 
| 
| 
| 
| 
| 
| 
Bocke: -一 -| 0-4 
| 
i 
| 
і 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
' 
| 


17 | 
| 
| 

0-1 13| 

13-24] 

24 

| 

| 

' 


6B, 6C, 6D, 6 


| 
Anderly | 
| 

| 

' 


See footnote at end 


Fine sandy loam 

Very fine sandy 
loam, fine sandy | 
loam, | 

Very fine sandy | 
loam, fine sandy) 
loan. | 


ML 
ML 
SM, 


Fine sandy loan |an, 

Fine sandy loam | 

Very gravelly | 
fine Sandy loam, 
very gravelly 
loamy sand, 


BË 


Fine sandy loam 
Fine sandy loam 


Fine sandy loam 

Very fine sandy 
loam, fine sandy 
loam. 


BB 


Loam, silt loam 

Clay loam, 
gravelly loam, 
silt loam. 

Unweathered 
bedrock. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

Silt loam---—---| 

| 

| 

| 

| 

| 

| 

Very cobbly silt | 

loam. | 

Very gravelly | 

loam, very | 

cobbly silt | 

loam, extremely | 

cobbly loan. | 

Unweathered | 

bedrock. | 
Very cobbly silt |a 

loam. ον, κι 

silt loam, very | 

cobbly loam, | 

extremely cobbly | 

loam. | 

Unweathered | 

bedrock. | 

| 


Silt loam----- === ML, CL-ML 
alsiit това ME, С СИБ 

Unweathered | 
bedrock, | 
I 


of table. 


-2, А-4 


ind 


oo e 


© 
ῃ 

ρω 

in 


oo 


oo 


ooo 


20-55 
20-70 


100 l 40-55 


85-100 
100 


85-100 40-55 


| 
| 
100 |e5-100| 40-55 
| 
| 


| 

| 

| 

| 

| 

| | 
|95-100| 90-1001 65-85 [35-55 
|95-100|90-~100|55-85 35-55 
[40-60 [35-50 120-45 [10-25 
| | | | 

| | | |! 
| 35-50 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


95-100|90-100]65-85 | 
30-50 


80-90 [55-75 | 

| 

00 [85-100 | 40-55 
{85-1001 40-55 

| | 

100 |85-100] 


85-100 


100 
100 


| 

| 

| 

| 

| 

| 
100 | 40-55 

| 

| 

| 

| 


90-100| 
190-100 
55-95 155-95 


90-100 в5-100|65-90 
E 65-90 
40-90 |30-85 


45-60 |40-50 


40-50 135-45 


35-55 |25-55 


85-95 
85-95 


95-100| 


| 
| | 
j | 
i | 
lec-ce | 
| | 
|50-60 | 
| 
| | 
| 
| | 
j | 
| | 
| | 
[50-60 [40-50 [35-45 
I | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
FI 
2100 
| | 93-100 | 
| | 
| | 
I i 


= „з= SS == инь» „ын „ырны ишни ашы J... u... ae μμ 


$5 


τ 


ES 


NP-10 
NP-10 
10-20 


NP-10 


| 


348 Soil Survey 
TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 
| | I CI assit ication | T rag- | Percentage passing | 
Soil name and jPepth) USDA texture | | jments | sieve number-- Liquid I Plas- 
map symbol | | | Unified I AASHTO | > 3 | | | | | limit | ticity 
inches 4 10 40 200 index 
I= | | | |— | | l { | | 
Ck: | | | | | | | | | | | 
Anderly--------- o- 13|silt loam—— ut, CL-ML |a-4 | 0 | 100 | 100 }95-100185-95 m 20-25 | NP-5 
13-24|Silt loans ll, CL-ML |A-4 | o | 100 | 100 |95-100|85-95 | 20-25 | NP-5 
| 24 |Unweathered | 一 | 一 | 一 | 一 | 一 | 一 | 一 | | 一 
bedrock, | 
И q ΤΕ ΤΕ ΕΤ 
land. 
рап ап MEM | | | | | | | | | 
8B, 8C-----------| 0-26|Siit 1oam--------|Mr. lana I 0 | 100 | 100 |95-1οο]95-1 οοἱ 25-40 | NP-10 
Athena |26-46|Silt loam--------|ML (а-а, А-6 | ο | 100 | 100 |95-100|95-100| 25-40 | 5-15 
|46-65|silt loam--------|ML lana | o | 100 | 100 |95-100|95~100| 25-40 | NP-10 
9C-------- — 0-4 - cobbly silt |GM In-4 [30-40 [55-65 las-eo [80-50 [35-45 | 20-30 | ΝΡ-5 
Bocker loam. | | | | | | | 
| 4-7 lvery gravelly lex [1-2 | о-45 |50-6o |40-50 135-45 125-35 | 20-30 | np-s 
| | loam, very | | | | | | | | | 
| | cobbly silt | | | | | | | | | 
| | loam, extremely | | | | | | | | | 
| | cobbly loam. | | | | | | | | | 
| > lonweathered ΜΉ |, eos دا‎ dome bess Piece Peco b dee | کے‎ 
| | bedrock. | | | | | | | | 
| | | | | | | | | | | 
ш 1 | | NENE اا‎ О | 
Bocker----------| 0-4 |very cobbly silt [αι [aca | 30-40 [55-65 | 45-60 [40-50 [35-45 | 20-30 | NP-5 
loam. 
| 4-7 lvery gravelly lo In-2 | o-45 150-60 140-50 35-45 125-35 | 20-30 Í wees 
| | loam, very | | | | | | | | 
{ | cobbly silt | | | | | | | | 
| | loam, extremely | | | | | | | | | 
1 | cobbly loam. | | | | | | | | 
| 7 |Unweathered гз | 2 | === | — | неш | === | === | === | ses 
bedrock. 
| ү ven | | | | | | | | | 
Bridgecreek-----| 0-16|Silt loam | ML la-a | o |90-100|85~100| 75-100160-90 | 30-40 | 5-15 
[26-261 8:26 clay lom |с, сн [77 | 0-10 [90-100 85-95 180-95 170-90 | 40-60 | 20-30 
126-321 IClay-------------lc 1д-7 | 0-10 [90-100185-95 175-95 165-90 | 50-75 | 25-50 
| {Weathered bedrock | — i тез | === | === === | Wawan === | wasaka | „== 
11.8: | | | | | | | | | | | 
Bowlus--------- -| o-19|siit 1oam--------| ur. (A-4, A-6 | o Î 100 | 100 90-100 | 75-0 | 30-40 | 5-15 
19-42|silt loam, silty ÍML A-4, А-7 | 0  |s5-100|s5-100|95-10075-95 | 35-50 | 5-20 
| | clay loam, | | | | 
|42-6ojsilty clay loam, lem, ML 15-6, А-7 | 0-45 mn ss πα a | 35-50 | 10-20 
| | cobbly silty | | | | | | | | | 
| | Clay loam, very | | | | | | | | | 
ο ο”... 
clay loan. 
| foe Ge | | | | | | | | 
Buckcreek-------| ο-11]511ε loam [Ct , CL Ἶλ-α, А-6 | 0-10 [90-100 [85-05 175-95 leas | 25-40 | 5-20 
|11-23|Cobbiy silt loan, CL λ-6 | 5-30 [75-05 [70-90 [65-05 150-80 | 30-40 | 10-20 
|. sel | | | | | | | | 
clay loam, silt 
| | тоат. | i | | | | | | | 
123-36lvery cobbly silty Îce, cr — la-7 lao-55 150-85 |45-80 40-80 |35-75 | 40-50 | 20-30 
| | clay loam, | l | | | | | | | 
| 36 lonweatnered b καὶ | gee ! -— | | ms ! == [σος | oa | = 
bedrock. 
| foe | | | | | | | | | 
12C，12E--------- | -16|silt loam-------- lw. |a-4 | 0 |90-100 | 85-1001 75~100| 60-90 | 30-40 | 5-15 
Bridgecreek {16-26 |Silty clay loam E а сн А-7 | o-10 [90-100[85-95 [80-95 {70-20 | 40-60 | 20-30 
[26-32 Clay C [a7 | 0-10 [so-100|a5-95 |75-95 |65-90 | 50-75 | 25-50 
32 Weathered bedrock | --- I 一 一 一 | 一 一 一 一 一 一 oon --- | --- | --- 
i 1 1 1 i 


1 


See footnote at end of table. 
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| | | Classification ΤΈταςσ- | Percentage passing | | 
Soil name and [perth] USDA texture i | ments | sieve number-- (219034 | Plas- 
map symbol | | | Unified AASHTO > 3 | T T | limit | ticity 
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349 


inche 4 | 10 40 | 200 index 
E | | | Pet | | == 


13F*: 
Buckcreek------- 


Gvin------------ 


15B, 15C, 15E---- 
Burke 


17A*: 
Catherine 
Variant-------- 


Catherine------- 


0-11 silt loam-------- 
11 723 Cobbly silt loam, [СЬ 
| cobbly silty 
I clay loam, silt I 

| loam, 
23-36 
| clay loam. | 
36 |Uaweathered | 
| bedrock, | 
lo 
pa 
lac 


0-7 | Extremely stony 
| silt loam. 
7-13 | Very cobbly silty|GC 
| clay loam, | 
| extremely SOBbIY | 
| silty clay loam, | 

| extremely 

j gravelly clay 

| 1οᾶπ. 

| Daweathered 

| 


bedrock, 


Q~ |Loamy fine sand 
| 6-25| Loamy fine sand, 
| gravelly loamy 


sand, 
25-30 | Very gravelly 
| loamy sand, very 
| gravelly loamy 
| fine sand. 
30-60 
| gravelly sand, 
| very cobbly 
I coarse sand, 
| extremely 
| gravelly loamy 
| sand. 


Silt loam-------- 
Silt loam, very 

| fine sandy loam. 
26 [Tauratedr 


-18|silt loan----—-- ln, 
18-54 Silt loam--------| 
58560 ΗΕ loam, loam үт 


-25|silt loam--------]wr. 
-60 | Very gravelly 
silt loam, very 
| gravelly loam. 


a 
-26| 


о 


mo 


0-25 
| 25-60 | silt loam, silty |ML 
clay loan. 

48-60 stratified very Ís 

| gravelly silt 
| loam to sandy 
| 

1 


| 
Iur, 
[см 
p 
| 
| 
|511ε loam-------- ha, 
| 
| 
| 
| 
loam. | 
i 


See footnote at end of table. 


| 
| 
| 
| 
| 
En 
+ 
ind 
| 
| 
low 
É: 
| 
| 
Extremely [αρ , GP-GM 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 


Very cobbly silty joc, cL 


M, ML, GM 


cran, CL la-4, А-6 


А-6 


А-2, А-4 


w 
о 
1 
M 
e 


σι 
8 

MN 

o 


те 
οι σι 


15-50 


oo 


σι 
t 

5 

л 


° 
i 
n 
4л 


о ооо 


оо 


| | 
90-100185-95 | 
75-95 170-90 


60=85 
50=80 


50-85 |45-во 


| 
| 

| 
5-60 | 


35-55 30-50 


eod 


0-55 125-50 20-45 


85-95 
70-90 


15-35 


95-100] 
15-35 


85-95 | 
| 
| 


50-75 130-25 5=15 


35-45 0-10 


i 
| 
| 
| 
| 
| 
| 
las 
[2° 
| 
| 
| 
[ο 
| 
| 
| 
{ 
| 
| 
| 
| 
| 
| 
| 
Í 
| 
| 
| 
| 
| 
| 
| 
| 
10-40 | 
| 
| 
| 
| 
| 


95-100|85- 95 | 
95-100,95-100, 
| 
| 
| 


o 
ο 


75-95 
80-95 


55 


| 
| 
95- 100|95-100|95- 100 [80-00 
95-100 95-100 95-100] 80-90 
90-100|90-100|75-100} 55-90 
| | | 
| | | 
95-100 | 20-100|80- -100 | 65-90 
40-60 {35-55 [30-50 [25-45 


| 

| 
95- 100|80-95 
95-100|80-95 


88 


5 


50-90 40-80 125-60 


—— c n rs 


| 
la 
| 
| 
145-85 
| 
| 
| 
1 
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一 | | | Classification [Frag- | Percentage passing | T 
Soil name and Depth; USDA texture T ments sieve number-- Liquid | Plas- 
map symbol | ! ! Unified | AASHTO | > 3 fe To limit | ticity 
inches! 4 10 | 40 | 200 | index 
| = | | | | Fe | I | | | БЕ | 
188, 186, 18E, | | | | | | | | | 
19D, 10ὔ--------] 0-8 |5iit 1oam---—----|wr, CL-ML jana | o |100 |95-1o0 95-100|80-90 | 25-35 | 5-10 
Condon | 8-30|silt loam--------|CL, CL-ML ja-a, А-6 | o | 100 | 100 |95-100|80-90 | 25-35 | 5-15 
| зо |Unweatherea [| d quee Ade Кыз | 一 | 一 | 一 | 一 
bedrock. 
| | | | | | | | | і | 
T | | | | г ا‎ d 1 | 
Condon----------| 0-8 |511ε loan-----—-|ur, CL-ML, |a-4 | 0 | 100 | 95-100 | 95-100 | 80-0 | 25-35 | 5-10 
8-30jsilt loam--------lcr, CL-ML la-4, А-6 | o | 100 | 100 !95-100180-90 | 25-35 | 5-15 
ΞΕ mecum 
bedrock. 
I | | | | f | | | | 
Bakeoven--------| 0-3 [very cobbly loam [αν |л-2, А-4 [35-60 |50-70 |40-65 [35-55 [30-50 | 25-35 | NP-10 
3-8 lvery gravelly le A-4, A-6 120-55 150-65 145-60 |40-55 135-50 | 30-40 | 5-15 
πο pepe pee emen pem mem 
cobbly loam 
| | very παν | | | | | | | | | 
l | loam, | | | | | | | | | 
| s lunweatherea |, uus | 
PP 
226, 22Ὀ---------| 0-5 {sire loam--------|i lag | 0 | 100 100 [90-100|70-00 | 20-35 | NP-10 
Cowsly | 5-19|Siit loam, silty |ML ү: | o | 100 | 100 [90-100/70-90 | 35-50 | 10-20 
clay loam. | 
[19-42]ciay, silty clay |с А-7 | o |εο-1οο 75-100 |65-100 | 55-95 | 45-60 | 25-35 
42-60|Cobbly clay, CL A-6, А-7 | 0-30 180-100175-100165-100155-95 | 35-50 | 15-25 
| | cobbiy clay | | | | | | | | 
КОШ [ΙΓ 1 1 g | | 
loam. 
|| ο... 
233. 
Dune land | | | | UL | | | | od | 
248, э4с——---—-| 0-10|silt 1oan--------|wr lana | 0 | 100 | 100 os-inolco-oo | 20-30 | NP-5 
Ellisforde 10-28|silt loam, very |ML А-4 o lioo | 100 lə5-100l85-95 | 20-30 | NP-5 
| | fine sandy loan. | | | | | | | | | 
log-colstratified silt IML lana | o [1ου | 100 |95-100[в5-95 | 20-30 | Νρ-5 
freee м | рер» жшше» 
fine sandy loam. 
| I | | | | | | | | | 
— | | | I | | | d | | | 
Ellisforde------ o-10|silt loan--------|ur |4 | o | 100 | 100 |95-100}60-90 | 20-30 | NP-5 
10-28|silt loam, very ΜΙ, A-4 ο | 100 | 100 !95-100185-95 | 20-30 | ΝΡ-5 
| | fine sandy loam. | | | | | | | | | 
28-60 lstratified silt ML А-4 о l 100 | 100 les-100lae5-o5 | 20-30 | νρ-5 
μα... 
fine sandy loam, 
| | | | | | | | | | | 
И К | | L | J| | | | | 
eroded---------| 0-6 {Very fine sandy [μι lace | o | 100 | 100 95-100] 55~65 | 20-30 | NP-5 
loam. 
| 6-221811+ loam, very IML lana | o [του ! 100 !95-100!e5-95 | 20-30 | ΝΡ-5 
| | fine sandy loan. | | | | | | | | | 
22-c0|stratified silt IML А-4 ο 1100 | 100 }95-10о!в5-95 | 20-30 | ΝΡ-5 
т 
fine sandy loam, 
| | | | | | | i | | | 
е | | | | к р J dq м | 
i. | ΠΠ 
Durochrept: 
ο | | I | | | | | | | | 
1 i i 1 1 1 1 1 i I 1 


TABLE 14.--ENGINEERING INDEX PROPERTTES--Continued 
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Umatilla County, Area, Oregon 


Soil name and ii USDA texture | [ως nts | sieve number-- ! Plas- 
map symbol I | I Unified I AASHTO | >3 j | | | ! limit | ticity 
inches; 4 10 40 200 | index 
| == | | | | = | | | | | — | 
mem s 9 |silt loan HL, (а-а | 0 | 100 | 100 | 95-100 [75-90 | --- | NP 
Esquatzel | 9-21|silt 1oan-------- lur |a-4 | o |200 | 100 los-100|so-95 | 20-30 | NE-5 
|21-60|stratifiea silt ім, lana [ο | 100 | 100 [95-100] 60-90 | 20-30 | NP-5 
loam to fine 
μμ | POI ΙΤ | 
28λ--------------] 0-4 [Gravelly silt μα, GM la-a | 0-15 |65-85 jso-75 [55-75 [40-70 | 25-35 | ΝΡ-10 
Freewater loam. 
| a-20| very 9 gravelly la (2-2, 2, A-4,| 5-25 [25-55 130-50 125-50 [20-40 | 25-35 | NP-10 
loam. А-1 | | 
|20-60| extremely cobbly ler, GP-GM | 1 [15-55 |2 0-30 [15-25 [10-20 | 0-10 I --- | w 
sand, extremely | 
ΗΕ ΤΕ Ι 1 LI rd | 
ME ο i | | | | | | | | 
J Sane eee Ἡ | | | | | | | | 
29А----—-------- -| 0-4 |very cobbly loam [вм |л-2, A-4 [25-40 | 45-70 [40-65 [35-60 [25-50 | 25-35 | NP-10 
Freewater | 4-20 O Very gravelly [91 ^2, dici 5-25 p 35-55 [30750 |25^50 [20740 | 25-35 | NP-10 
at 
120 -so|=etrese1y cobbly lop, GP-GM lara [15-55 [20-30 [15-25 [10-20 | 0-10 | === | ΝΡ 
sand, extremely 
Ë ` Γ ΓΕ 11 |] 
Ἢ. cobbly] | | | | | | | | 
loamy sand. 
| | | | | ] ! | | | | 
€ | | | | | 1 I I 
Freevater-------| 0-4 [very cobbly loam [αν [л-2, А-4 125-40 las- 70 |40-65 [35-60 [25-50 | 25-35 | NP-10 
| 4-20|Very gravelly {би |A-2, A=4,| 5-25 |35-55 130-50 125-50 120-40 | 25-35 | ΝΡ-10 
loam. А-1 
lao-colzxtremely cobbly lap, бР-бМ ЇА-1 115-55 120-30 (15-25 l10-20 | о-10 | --- | we 
| sand, extremely | | | d d d d Jj | 
Скеле х заза | | | | | | | | 
| I extremely cobbly| | | I | | I | 
р adn | к fF T | j [P j 
U 3 
катаа | | | | | | | | | | | 
31B, 31D, з18----| 0-9 {silty clay loam len |л-7 | 0 |55- 100|90-100/85-100|80-90 | 40-50 | 20-30 
Gurdane | 9-20|Silty clay loan ІСІ 1-7 | о-20 |90-100185-95 180-95 170-90 | 40-50 | 20-30 
[20-30|Very cobbly clay, (6С, CH, SC[A-2, А-7 130-65 [35-75 [25-70 [20-70 [20-60 | 50-60 | 30-40 
I | extremely cobblyj | j | | | | | 
Loe ο | | Gu" |... | | | | 
{ 30 |Dnweathered | πα | a= | === | e | | -— i === і === | [ο κ 
bedrock. 
E и | | | | a | | | | 
32E*: 
Gurdane---------| 0-9 silty clay loam |с [д-т | 0 |95-100|90-100|85- -100|80-90 | 40-50 I 20-30 
| 9-20|si1ty clay loan |CL [-7 | 0-29 |90-100|85-95 | 80-25 170-90 | 40-50 | 20-30 
|20-30 [Very cobbly clay,|GC, CH, SC|A-2, А-7 |s0-65 |35-75 [25-70 |20-70 |20-60 | 50-60 | 30-40 
tremely cobbl 
| IE T Y| | | | | | | | | 
| зо lunweathered | === | = | < | -- | ze | — 一 | ddo | === 
| | Bedrock. | | | | | | | | 
Gwin 1y | 0-2 | very cobbly silt μα, |4 {30-50 |7 5-95 |70-90 [65-90 locos | 25-30 | NP-5 
loam. 
| 2-7 |very cobbly silty [вс |3-6, λ-2 | 5-55 140-60 |30-55 125-55 | 20-50 | 35-40 | 15-20 
clay loam, very 
[ρας [| ΓΕ ΓΕ.) 
ENT rad | | | | | | | | | 
7-15|very cobbly clay, cH, cc 1А-7 45-85 155-80 50-75 |45-74 140-70 | 50-60 | 25-35 
| | extremely ccbbly | | | | | | | | | 
| | clay. | | | | | і | | | 
| 15 | weathered | - | = | га | < | ο. I == | гез | — | = 
bedrock. 
5 | | | | j | | | | 
I 1 1 I t J I I l 1 


TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


T Classification TFrag- H Percentage passing Т T 


| |29014 


See footnote at end of table. 


351 


352 
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| T | Classification [Frag- | Percentage passing | T 
Soil name and ‘Depth; USDA texture T ments | sieve number-- | liquid Plas- 
ص‎ J ج‎ 


map symbol | 


| 
33D*: | | 
Gurdane---------! 0-9 jSilty clay loam I 
9-20|$11ty clay loam I 
20-30 | Very cobbly clay, | 
I extremely cobbly| 
I clay. | 

30 | Unweathered і === 
| bedrock. | 
0-6 ery cobbly loam | 
6 j Unweathered | 
| bedrock。 | 
| 
| 
| 


0-7 | extremely stony 

| silt loam, | 

7-13 Very cobbly silty CC 

| clay loam, I 

і extremely cobibly, 

| silty clay Loam, | 
extremely 

| gravelly clay 

l loam, 

| 


13 | Unweathered 


| bedrock. 
Klicker---------| 0-7 мегу stony silt 
| loam, 
7=21í Very cobbly silt 
loam, gravelly 
silt loam. 


| 

| 

| 

| 

| 

| 

| 

|с, 

| 
Very cobbly silt |с, 5С 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


GC 


| 
21 | 
I loam, very 
| cobbly silty 
| clay loam, 
I cobbly loam. 
jUnweathered 
I bedrock. 
| 
| 


26 


Rock outcrop. 


35F*: | 
Gwin------------| 0-7 | Bxtremely stony 
I silt loam. | 
7-13 Very cobbly silty (GC 
clay loam, I 
extremely cobbly 
silty clay loam, | 
extremely | 
gravelly clay I 
loan. | 
Unweathered | --- 
| 
| 
| 
1 


GM 


13 
bedrock. 


Rock outcrop. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


—— eS 
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| 
| j Unified 


CL, CL-ML 


| aastmo 


| > 3 
inches 


0 
0-10 
30-65 


| 4 | 10 | 40 | 200 | 


90-100185-95 
35-75 (25-70 


| 


| 
| 95-100 90-100 | 85-100 


80-95 
20-70 


80-90 
70-90 
20-60 


Soil Survey 


limit 


index 


20-30 
20-30 
30-40 


10-20 
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| | T Classification yU Orag- | Percentage passing | | 
Soil name and jPepth; USDA texture 了 ments | sieve пишрег-- j quid I Plas- 
map symbol | | > 3 | | | H limit | ticity 


36E------ -------- | 0-2 | 
Gwinly | T | 
| | 
| | 
PN 
-15 
Kas 
ME 
| 1° | 
| | 
37C, Ἀτε---------ἰ 0-9 | 
ki 9-20 
Hankins К а 
[26-44] 
|2 | 
| { 
E 
44 
| | 
386, 38Ε---------[ 0-6 | 
Helter [6-33] 
33-40 
| | 
leo-ea| 
| | 
| | 
βολ------------------] 0-241 
Негтіѕіоп | 24=60 i 
| | 
40C，40E---------| 0-23| 
Kahler [22799] 
| 
| | 
[35-50] 
| | 
n 
5 
үе 
| | 
ἀχ--------------] ο-12| 
Kahler h I 
12-22 
| | 
|2 2- -45| 
n 
45 
| 
τ.μ 0- ο 
Kimberly I 10-2 | 
ете 
| 
| 
1 


| 
| 
i 


See footnote at end 


| | 
| Unified I AASHTO | 
| 


Very cobbly silt 

loam, | 

Very cobbly silty GC 
Clay loam, very 

gravelly clay | 

loan. | 

Very cobbly clay, | CH 

extremely cobbly | 

| 

| 

| 

ler 


м, 1-4 


Clay. 
Unweathered 
bedrock. 


Silt loam--------,C 
Silty clay loam |с, сн | 
С1ау===========-== C [ur [А-7 
Clay loam, cobbly | ML 
clay loam, 
gravelly clay 
loam, 
Weathered bedrock 

ML 


| 
| 
| 
| 
Silt loan | 
Silt ο... 
Silt loam, silty үт 
clay loam, loam. | 
Gravelly silt pe 
loam, cobbly | 
silty clay loam. | 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
і 
| 
| 
Silt 1oan--—----lir | 
Silt loam, very ү jan 
fine sandy loam. | | 
Silt 1оаш-======= | ME, | 
Gravelly loam, I | 
clay loam, | | 
cobbly silt | | 
loam. | | 
Cobbiy loam, | | 
gravelly loam, | | 
cobbly silt 
loam, | | 
Unweathered | | 
bedrock. I | 
| lana , A-6 
| SC, SM Sci 
Gravelly loam, 0. CL, |An4, А-6 
loam, | 5С, SM-SC| 
Cobbly sandy clay SC (222 А-6, 
loam, gravelly I А-7 
sandy clay loam. | 
jHeathered bedrock == 
Fine sandy loam 
6 |Sanay loam, fine 
sandy loan. 
Stratified fine 
sandy loam to 
sand. | 
1 


B BE 


of table. 


5-30 


175-95 {70-80 165-90 160-55 
40-60 130-55 [25-55 |20-50 
| | | 


| 

| 

| 

| 

| | | | 
| 55-60 {50-75 |45-74 140-70 
| 

| 

[ 

| 


| 
Ices 
| 
| 


|95-1ool |90-100|8o-100|55-90 
|95-100| 20-100|85-100175-95 
[50-100 85-100) 75-1 00| 65-95 
75-100] 70-100 65-100|50-80 


| 

| 
上 < 
| 

T" 100 . 5-95 

100 |95-100185-95 
90-100 | 85-100 | 75-95 
70-90 [65-85 \є0-в5 [5ο-θο 
| | | 
| | 


1 100 |95-100|70-90 
100 | 100 |95-100|70-90 


ο συ ου ee το μου U. A ου. ο ου. U ee RH SPE enn SE 


| 
90-100] 85-95 | 75=95 | 50=85 
75-95 [70-90 [60-90 50-05 
ΝΜ 
60-85 [55-80 [45-75 [35-65 
| | | 
| | | 
esa: Δ]... kasse ka 
| | 
5-95 le 0-75 | 50-70 E 5-60 
75-95 l6 0-90 150-85 | 35-70 
75-95 |55-а5 40-75 |25-50 
| | | 
-]-]-}- 
100 | 100 |eo-90 Ë 30-55 
100 | 100 [60-80 [30-50 
100 | 100 |ss-ao 125-40 
{ | | 
! ! ! 


35-45 
35-45 
30-50 


30-50 
20-25 
20-25 
25-35 


30-40 


25-35 


354 


43A--------------| o-10!si1t 1oam-------- 


Kimberly 


A4D-------------- 


Klicker 


45E-------------- 


Klicker 


4608, 46E*: 
Klicker--------- 


Bockerse--e-2---- 


47B-------------- 


Koehler 


—— —_ 


| 
| 
| 
| 
| 7 
区 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 


TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


10-26 | Sandy loam, fine 
| sandy loam. 
26-60 Stratified fine 
sandy loam to 
sand. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| | 
| | 
iiit 1oan-----—-| 
"21 Very cobbly silt | 
| loam, very | 
I cobbly silty | 
| clay loam. | 
| Unweathered | — 
| bedrock. | 
0-7 | very stony silt | 
| 108π. | 
7-21|Уету cobbly silt | 
I loam, gravelly | 

| silt loam, | 

21 | Very cobbly silt | 
| loam, very | 
| cobbly silty | 
| clay loam, | 
| cobbly loam. | 
| | 
| | 
| | 
| 

| 

| 


26 jUnweathered 


bedrock. 


0-7 [511ε loam-------- 
"21 | Very cobbly silt 
| loam, very 
| cobbly silty 
| clay loan. 
21 | 
| 


--- 


Unweathered 
bedrock. 


| 

| 

| 
0-5 [тегу cobbly silt | 

| loan. | 
5-12 Very gravelly | 

I silt loam, very 

| cobbly loam, 

| extremely cobbly 

I loam, 
12 jUnweathered 
| 
| 
| 


bedrock, 


{ 

| 

| 

| 
Very cobbly silt | 
loam. | 
Very gravelly | 
| loam, very i 
j cobbly silt I 
| loam, extremely | 
| cobbly loam. | 
7 | mweathered | 
| bedrock. l 

| 

| 

| 

| 

| 

| 

t 


0-11! Loamy fine sand 

11-24 Loamy fine sand, 
| loamy sand, fine 
| sand. 

24 | indurated: كد‎ а 


See footnote at end of table. 


А-2, А-4 


κ. 


0-5 
35-45 


35-65 


0-5 
35-45 


20-55 


Ms А-4, | 20-70 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[1ο 
ш 
las 
[^ 
| 
| 
| 
| 
| 
| 
| - 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
і 
| 
| 
ЖР 
| 
| 
κ 


0-45 


0-5 
0-5 


80-95 
70-85 


175-90 


100 
100 


| 70-100 
[60750 


m 
[30-50 


ioo [55-80 125-40 


Soil Survey 


20-25 
2 


20-30 
30-40 


NP-5 
NP-5 


5-15 


10-15 


10-20 
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TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


Plas- 


27 | 
i | bedrock. 
f 1 


Depth! USDA texture | Inents | sieve number-- 
η teme jments |...  sieve number . Liquid | Різве 
map symbol Unified AASHTO | » 3 j | | | I im t city 
| | | | linches|_4 | 10 | 40 | 200 | | index 
[55] | | |^ | | | | | = | 
48E----------- ---| 0-2 lvery stony loam lcr-wr [aca [20-30 о 90-00 [70-80 |εο-7ο |50-60 | 25-30 5-10 
Lickskillet I 2-18 Very gravelly lec, G А-2, a-6,|15-50 |40-65 [35-50 [25-50 [20-40 | 35-45 | 10-20 
j p clar toam; ver? | co | | | | | | | 
| | ο мал, f | | | | | | | | 
„ее τν Ἐν τν SSS 
| 18 |vnweathered | --- --- --- }--- ἰ--- | |--- --- --- 
38 | I prac ped | 
[ | И | | | | | | | | 
m: | | | | БЕ | d p d | 
Lickskillet-----! 0-2 very stony loam {601-ΜΙ, lana |20-30 |80-90 | 70-80 |во-то | 50-60 | 25-30 | 5-10 
E 2-18 [Very gravelly lec, G — [a-2, A-6, [15-50 [40-65 [35-50 [25-50 [20-40 | 35-45 | 10-20 
| | clay loam, very | LUE | | | | | | 
J OM | | | | | | | | 
| о | | WEE | __ | 
18 lUnweathered --- --- --- dco d de р --- --- 
νο. | I | pes peer sus | 
| | | i | | | | | | 
Nansene---------| 0-20!siit icam--------lur lana | 0 |95-100|95-100|9o-100|85-90 | 20-25 | NP-5 
120-60!siit loam------ -- Iu p | 0 фәз-100195-100190-100185-90 | 20-25 | NP-5 
| 45-60|Silt loam--------|ML lana | о |95-ιο0[95-1σο|90-100|85-90 | 20-25 | NP-5 
| | | | | 
— ME | MEN 
Lickskillet-----| 0-2 lrxtremely stony (8м, GM, MLÍA-4 130-50 leo-so [60-85 [50-80 |35-65 | 30-35 | 5-10 
τα mere | | punt dot ιν ον | 
| 2-18| very gravelly lec, GM la- 2, A~6, [15 -50 [40-65 [35-50 [25-50 [20-40 | 35-45 | 10-20 
ο toam Yey j [^w "3 | | | | | | 
ү f ο Λα | | | | | | | | 
W ош | | | 
| l | | | | | | | | | 
үте | | L FEF 1 ae ] 
| | 
Rock outcrop. | I! | | | | | | | | 
Р n | lege | Р экш С ы 
52D，53D----| 0-14|silt 1oam--------lcr-Mr, CL la-4, А-6 | 0 |э5-200|90-100180-100165-90 | 25-35 | 5-15 
p p l14-25|siity clay loam т |A-6, А-7 | o |95-100|95- 100|95-100|80-95 | 35-50 | 15-25 
|25-60|Gravelly silt lar, ec, scia-2, A-6,|10-25 155-80 |45-75 |40-75 }30-65 | 35-45 | 15-25 
| | loam, gravelly | А-7 | | I | | | | 
аз Ср 
| і | | j | | | | | | 
| | | | | | | | | | | 
"t τεμ eae leah Segue lur, lana о | 100 [25-100 |95-100] 80-95 ! 20-30 | NP-5 
Mikkalo 116-38|silt loam--------|Mr, lana | o | 100 190-100 90-100|80-90 | 20-30 | NP-5 
| 38 |Unweathered | == | =e | 22: | Sou | = d aas. cue | | 一 
WE ae | | WW О РЕ э ЖА Ч. 
πμ --| o-iolsilt loam-------- lut A-4 o | 100 {ә5-100195-100180-90 | 20-40 | Νρ-10 
Mondovi |10-e0|siie 1оап-------- | mr lara | 0 | 100 κ 100| 30-90 | 20-40 I NP-10 
| | | | | | 
56B, 560,56, | | | | 
Ιω μα πμ [др In-4 | ο js5-1 بوا ورخ أو‎ 95-100 | 80-90 | 30-35 | 5-10 
Morrow h 0-15|sinty clay loamy ια, ML [-ς, a-7 | 0 |s5-100|95-100| 95-100|80-95 | 35-45 | 10-20 
silt loan. 
h 15-27 |siit loam, silty |м, land | ο ss-10095-100]95-1001 80-80 | 30-35 | 5-10 
| clay loam. I | | I l | 
| Unweathered I === | == | one | wass — — — | === | === 
| ا‎ | | | | 


See footnote at end o£ table. 
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TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


| T T Classification TFrag- | Percentage passing I T 
Soil name and jDepth; USDA texture H ments sieve number-- Liquid ; Plas- 
St 


| fine sandy loam 
| to silty clay 

| loan. 

1 


| | | | 
map symbol | ! | Unified | лаѕнто |» 3 | | limit | ticit 
| | | | l; | | | | | | 7 
nches| 4 io | ao | 200 index 
E | | = | | | | | == | 
sa Εμ”. 
Morrow---------- o-10!siit 1oam--------ur, А-4 о !95-100195-100195-1001в0-ә0 | 30-35 Í 5-10 
prse, clay loam, |с, м, |д-в6,л-7! 0 |95-100|95-100|95-100|80-95 | 35-45 | 10-20 
silt loam. | 
|15-27|silt loam, silty IML In-4 o  les-100195-100195-100180-90 | 30-35 | 5-10 
pcc NAE NE RU cies id pond bad 
27 Unweathered —À اڪ ج‎ mm: wana τ Γκίκα m was 
| | bedrock | | | | і | | | 
| | ° | | | | | | | | 
Bakeoven-------| 0-3 [very cobbly loam la |a-2， A-4 [55-60 | 50-70 becas | |35-55 | [30-50 | 25-35 | NP=10 
| 3-8 [Very gravelly — |GM [δ-α, А-6 120-55 [50-65 |45-60 [40-55 |35-50 | 30-40 | 5-15 
lay loam, very 
| ο. σι | | I | | | 
| ο enc EE | | | | | | 
ry gravelly 
| | 3 an | | | | | | | | 
| 8 |taweathered | 一 一 一 | ome | --- | Б. Pace | --- I gum D^ uu. d --- 
| рее | | | | | | | | | 
60F--------------| o-2ojsilt loan------- - 1 lana | 0 195-200| 95-100} 90-100 | 85-90 | 20-25 | NP=5 
Nansene |2o-6o|silt loam--------|M [aca | 9 [95-100] 95-100| 90-100 85-90 | 20-25 | NP-5 
| 45-60 Silt loam--------|M LE [ο |95-100|95-100|90-100 85-90 | 20-25 | ΝΡ-5 
61A----------- d 0-9 ls: loan--------lcr-Mr lana | 0 | 100 100 | 100 |90-1οο]75-90 | 20-30 | 5-10 
Oliphant 9-16!S11t loam--------lcr-Nr, A-4 0 [90-100 75-90 | 20-30 | 5-10 
|16-26|silt loam--------|cT-ML [acd | 0 lose 00 |0-100و|‎ 0-100 75-90 | 20-30 | 5-10 
[26-41 |5116 loam--------c-wb |24 | о |95-100|90-100| 90-100175-90 | 20-30 | 5-20 
- ery gravelly -GC, -ᾱ, À- 0- 155-85 [3 -75 120-65 15-50 ; 20-30 5~ 
41-60|v 11 GM-GC A-4, A-2 | 0-5 0 10 
I em ο σσ 
11у silt 
| ba | | | | | | | | I 
| | PM | | | | | | | | | 
61C-------------- | 0-9 |siat loan--------|cr.-Mr. lana | 0 | 100 | 100 100 |90-1ο0|75-90 20-30 | 5-10 
Oliphant 9-16|S11t loam--------|Ccl-ML А-4 | o | 200 | 190-100175-90 | 20-30 | 5-10 
|16-26|silt loam--------|CL-ML А-4 | ο |s5-100| 90-100{ 90-100! 75-90 | 20-30 | 5-10 
26-41 Silt loam--------|CL-Mr A-4 0 [95-100 90-100190-100!75-90 | 20-30 | 5-10 
|41-6olvary gravelly — |GM-GC, (А-4, А-2 | 0-5 155-85 [30-75 120-65 115-50 | 20-30 | 5-10 
L c es и 
lly silt 
| | βοῶν I | | | | | | | | 
| σπα | | | | | | I | | 
ε2ς-------------- 0-9 sit loan--------|ct-ut la-a | 0 | 100 | 100 100 |90-100175-90 | 20-30 | 5-10 
Oliphant | 9-16|Silt 10аш-=-=——== CLM λ-ά | o | 100 |9o-100|75-90 | 20-30 | 5-10 
116-26|Silt loam----—---|cl-ML А-4 0 |95-1ο0 s0-100 20-100 75-90 | 20-30 | 5-10 
[26-41 silt loam----—---|cL-ML А-4 o |95-100 90-100 | 90-100 | 75-90 | 20-30 | 5-10 
41-60)Very gravelly — |GM-GC, — |Act, A-2 | 0-5 [55-05 [30-75 |20-65 [15-50 | 20-30 | 5-10 
¿Ë πο eei pri e j K R 
| gravelly silt j 
loan | | | | | | | | 
| | ° | | | | | | | | | 
6βλ--------------- ο-12|511ε loan--------|ML lana | 0 | 100 I 100 [95-100 75-100} 20-25 | NP-5 
Onyx |12-60|Silt loam-------- μα, rm | o | 100 | 100 |95-100180-90 | 20-30 | ΝΡ-5 
64B, 64C, 64D, | l I | | | | | | 
GAEL | | o-27|siit 1oan--------| ur, lana 0 | 100 | 100 [95-100 90-100! 30-40 | 5-10 
Palouse |27-6o|silt loam, silty IML ard, a6 | 0 [ 100 | 100 ΓΗ 30-40 | 5-15 
| clay loam, | | | | | 
ο -== 0-21 | Loany fine sand A-2 ο | 100 | 100 las-io 15-30 I — |= 
А-4 o | 100 | 100 |s5-100|70-95 | 25-40 | МР-10 
I | | | | 
| | | | i 
| | | l l 
1 1 1 1 1 


| | 
| і 
[ο [ση 
Pedigo [21-6 O|Stratified very ha 
| | 
i | 
| | 
I i 


See footnote at end of table, 
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Umatilla County, Area, Oregon 


TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


T T T Classification TFrag- T Percen tage passing Τ | 


map symbol Unified 


Soil name and m USDA texture | | 
| | | 


66A-------------- 
Pedigo 21 2760] 

fine sandy loam 

to silty clay 


| | 
| | 
Stratified very [μι Ja- 
.. 
loam, 
| | 


аЦ‏ سے 


o~10!si1t loam--------İML, CL-ML T 
| I 


67B, 67C, 68D, 

68E, 69D, pape | 

Pilot Rock [1 -27 Silt με Ρ CL-ML 

[27-45] indurateds sss | 

45-60| very gravelly joe, ар-ви, ant 

sandy loam, very GM 
gravelly sand, 

extremely 

gravelly sand. 


| 

| 

| 

| 

| 

| 
ks |Gravel ty loan-—-|cr, SC, ac |λ-6 
4-15 Gravelly loam, πι sc, GC μι. 

gravelly clay | | 
i loam. | 
15-60 Very gravelly |9 

| clay loan, | 
| extremely I 
| gravelly clay | 
| 
| 
| 
| 
| 
| 


| loan. 


УГ ονομα 0-15!siit loam-------- 
Powder |15~27|si1t loam, very 
| | fine sandy loam. 
27601511: loam, very 
| fine Sandy loam. | 


73D, 73E--------- 


0-4 |siit 1oam--------lur 
Prosser 


4- 24|Very fine sandy L 
| loam, silt loam. | 
24-30; Very fine sandy |" 5М 
| loam, silt loam. | 
30 [Unweathered I 
| bedrock. 


| 
| 
| 
| 
| 
| 
| 
ML lana 
| 
| 
| 
| 
| 
| 
| 


-4 |Pine sand-------- 
s 0 Loamy fine sand, 
| fine sand, sand. 
4 | 
sale 


fine sand 
amy fine sand, 
ie sand dand: 


75B, 75E--------- 
Quincy 


fine sand 


| sandy 

I gravelly fine 

I sand. 

{Very gravelly 

j fine sand, very 
I gravelly loamy 
| fine sand, ud 


GM 


е а наа U. U U U «σαν, 


77С-------------- 
| 


0-4 |Loany fine sand 
Quincy | 


4-60 Loany fine sand, 
| fine sand, sand. 
1 I 


See footnote at end of table. 


AASHTO 


A-2, A-7 


| 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 

fine sand, [5м lawl, А-2 

| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
$ ' 


65-80 [10-50 
| 
1 


357 


ments | sieve number== [аша | Plas- 
»3 TT Litt | ticity 
| | | | | 
— | l | | 
ο | 100 I 100 | 95-100 | 80-95 | 25-40 | NP-10 
o | 100 | 100 |s5-10070-95 | 25-40 | МР-10 
| | | | | | 
| | | | | | 
| | | | | | 
| | | | | 
0 | 100 | 100 | 95-100 | 80-90 I 20-30 | NP-10 
o | 100 | 200 |95-100|80-90 | 20-30 | ΝΡ-10 
5-25 [20-50 [15-45 | 5-30 | 0-15 | -- | ΝΡ 
| | | | | | 
| | | | | | 
| | | | | | 
| | | | | | 
| | | | | | 
| | | | | | 
| | | | | | 
0-15 jss-ao |6 5-75 [5 50-75 [35-60 | 30-40 Í 10-20 
0-15 [65-80 [65-75 [55-70 140-65 | 35-40 | 15-20 
| | | | | | 
5-30 [25-5 [29-60 [29-55 [15-50 | 40-50 | 20-30 
| | | | | | 
| | | | | | 
| | | | | | 
| | | | | | 
0 | 100 | 100 |95-1оо[во-өо | 20-30 | NP-5 
o | 100 | 100 |95-100|85-95 | 20-30 | ΝΡ-5 
0 | 100 μα 00| 65-90 | 20-30 | NP-5 
| | | | | 
ο | 100 los-1oolas-s 150-90 | 20-30 | νρ-5 
0-5 |95-1ο0]90-100]80-90 [50-80 | 20-30 | МР5 
0-5 | 35-100 80-95 |7o-ss | 20-30 | NP=5 
Ὅσα, eee zx d шшш ο. [| uous Чә age 
| | | | l | 
| | | | | | 
0 | 100 | 100 175-90 | 5-20 | — | NP 
o | 100 | 100 [65-60 [10-30] —- | ΧΡ 
| | | | | 
0 | 100 | 100 |85-100|15~30 | --- | 
o 1100 | 100 [65-80 |10-30 | --- 
| | | | | | 
ο | 100 | э5-100|75-90 | 115-35 | --- | NP 
0-5 165-100160-95 [45-80 110-35 | — | = 
і | | l | | 
| | | | | 
0-15 [30-55 |25-50 [10-45 | 0-15 | — | αν 
| | | | | | 
| | | | | | 
| | | | | | 
| | | | | | 
o laio li 100 las-10015-30 | --- | we 
o рї micis ар ese | E 
| | | | 
| | | | 
1 1 I i 
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TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


assification ag= rcentage passing Is al 
| кеше с nuuber-- [hr Plas- 


| a | 

| le 3.17 Eq 

i= | | | |= | | | | | = | 
sasa: | | | | | | | l| 1 | | 
Quincy-------—-| o- |Fine sana |g, SP-SM [a-2, A-3 | 0 | 100 | 100 |75-90 | 5-20 | --- inm 

| 4-60 loamy fine sand, | |А | 0 E | 100 [65-80 [10-30 ت‎ | wp 

I I fine sand, sand. | | | | | | | | | 
Rock outcrop. | | | | | | | | | | | 
79B, 79C, 79D, | | | | | | | | | | | 
79E---~---------! 0-9 Very fine sandy IML A=4 0 100 [95- 100] 90-95 50-65 --- | 

Ritzville | | 1 | | | | | | | | 

| aes loan М jana | 0 | 100 | 100 |95-100|80-90 | --- | ΝΡ 

|36-e0|Si1t 1оаш-——————-}МЬ а-а | o | 200 | 100 195-100175-90 | --- | sP 
вов, 80C, 80D, | | | | | | | | | | | 
816, β2ξ--------| 0-5 luit loan-------- [ML jana | 0 | 100 | 25-100 | 95-100) 70-90 | --- | NP 

Ritzville | 5-36|silt Ίοαπ--------[μι. land o | 100 | 195-100! 80-90 | — | = 
|36-60]siit loan | MT, n ο | 100 | 100 и 75-90 | --- | NP 

83С*: | | | | | | | | | | 
Ritzville----—-| o- 5 [sut 1oan--------[ur, lane | 0 | 100 E | | NP 
| 5-3e|silt loan iM lana | o | 100 | 100 195-100180-90 1 --- | NP 
|36-60|silt loan [oe land |o | 100 | 100 |95-100175-90 | -一 | NP 

Rock out: . | | | | | | | | | | | 

ανν 4 | | | | | | | | | 

ү | | | | у Е M | 

Riverwash | | 

і | | | | | | | | 
"E || LLL L| g dg | 
Rock outcrop. 

uc E MEN | | | | | | | | | 
Хегїс | | | | | | | | | | | 
Torriorthents. | I | | | | | | | | | 
86D--------------| 0-6 lvery cobbly loam ou In-2, А-4 [40-60 [50-75 145-70 135-65 [25-50 | 25-30 | МР-5 
Rockly ! 6 [Unweathered | - --- ! --- | --- | --- | --- Fl | --- | --- 
bedrock. 

| | | | | | | | | | 
87B, 87C---- 一 ---| 0-8 {Pine sandy loam jus , 5М lana | 0-5 | э5-100195-100190-95 |45-60 | --- | NP 
Sagehill 8-27|Very fine sandy lmu, sm !|А-4 0-5 “|95-100|95-100|90-95 [45-60 | --- | NP 

| | loam, fine a | | | | | | | 

| | loam, loany very! | | | | | | | | 

| E loser very] | ооу dq 3 ооч | 

[27-60 |stratisied silt hr, la-a | 0-5 |эв-100|95-100190-95 160-75 | — | × 

| | loam to fine | | | | | | | 

dy loam. 

p gem | | | | | | | | 
88B, 886, 88р=---! 0-13|Very fine sandy імі, m А-а | o lioo | 100 | 90-100 |40-55 EC 
Shano | | 102m. | | | | | | | | 

|15-26|511ε loan--------lu, lana | ο | 100 | 100 las-tolan-o | --- | NP 

{28-60|Si1t oan |i, [awa | o | 100 | 100 |95-100/80-90 | --- | NP 
89B, 89C, 89D, | | I | | | | | | | | 
δ9ξ-------------| 0-6 sit loan-------- Mt lara | o | 100 | 100 |95-100|75-80 | --- | NP 

Shano | 6-18|Silt loam-------- |Н, [ard | o | 100 | 100 195-100180-90 | --- | Np 

[15-65 5116 loam-----— wr. ja-a | © [100 | 100 |95-100180-90 | --- | NP 

1 1 ' 1 1 1 $ 


See footnote at end of table. 
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| | assification rag- | Percentage passing 
Soil name and [Perth] USDA texture | ments sieve number-- Liquid | Plas- 
| > ΤΙ. ος limit | ticity 


map symbol | Unified I AASHTO | 


3 
inches; 4 10 40 | 200 index 
! Tn t ! i ! Pct Н і E ME Е paet а 
in | | 
90A*: | | 


20-40 80-90 jeo-20 | coe Iso 
i 


| | 
| 
| | | 
| ΓΗ Ба 
Silvies---------| -15|silt loan-----—-|ur ja-4 | 0 | 100 Í 100 {90-100} 70-90 | 25-40 | 5-15 
115-35}silty clay loam, (СІ, СН |a-7 | ° [100 | 100 |90-100175-95 | 40-65 | 20-40 
clay. 
[35-60 Silty clay, clay E [a7 | 0 | 100 | 100 {90-100} 75-95 | 45-65 | 20-40 
Wino! -| 0-13|sinty clay loam іс, А-7 | ο | 95-100 | 90-1 o0 | 35-100 75-95 | 40-50 | 20-30 
113-28|Clay, silty clay (CH [A77 | o |95-100 90-100! |20-100}65~95 | 55-75 | 35-50 
|28-6o|silty clay loam, (CL, СН — |A-7 [ο |95~100| 90-100} 80-100|65-95 | 45-70 | 25-50 
clay, silty | | | 
Prager ΕΡΤ M 
sie | s -6 6 [silt loan----—-- ir [aca | 0 | i00 | 100 |85-100|65-90 | 20-25 | мр-5 
Stanfield | 6-22|Si1t loam, loam, (ML |4 | o | 100 | 100 |95-100|65-90 | 2 20-25 | NP-5 
e fin å 
| poa ced | | | | | | | | 
e د‎ 
| 70-86 1521 loan-----——- |. [aca | o | 100 | 100 [50-100 80-90 | 20-25 | MP-5 
θλ--------------] 0-6 E loame------- | ML |л-4 | 0 | 100 | 100 I? 5-100 75-90 | 25-35 | NP-5 
Stanfield 6-30|silt loam--------lwr, А-4 o [1 100 | 100 75-90 | 25-35 | NP-5 
=| Жж а cue 
93B-------------- | 0-10] Very fine sandy ім, SM lane | 0-5 | 100 |so-1oo|so-9o 145-55 | — | 
Starbuck loan. 
11071 s|siit loam, fine Iur, SM, aula, A-2 | 0-15 165-90 |eo-es |50-60 |30-60 | 20-30 | NP-5 
sandy loam 
ee 
loam. 
| 18 |Unweathered | € | -n | < | eio. | — | === | — چ ا‎ | sss 
bedrock. | 
N eee 
94A*:; 
Starbuck--------| 0-10 |very fine sandy lut, SM lang | 0-5 | 100 | 90-100] 80-90 la 5-55 | --- | ΝΡ 
loan. 
110-18 |511ι loam, fine Iur, SM, αν]λ-α, A-2 | 0-15 \65-90 \во-в5 150-60 |30-60 | 20-30 I NP-5 
sandy loam 
Оны O Кр 
loan. 
| 18 |tnweathered | — | ο | === | — | ae === | — | τώ | - 
bedrock 
| | ° | | | | | | | | 
=e | | ΜΗΝ 
9δβ-------------- 0-6 {Fine sandy loam | su jaca | 0 [ов-100[эо-1 o0 | 80-90 | 40-50 | -— | NP 
Taunton 6-11 Fine sandy loam, ,SM, ML А-4 0 95-100 907100, 80-95 140-70 | 15-25 | NP-5 
| ч very fine sandy | | | | | | | 
Шс АША ome hoes ras bow | wea | 
[u-26|Greveliy fine (5м la-2, А-а | 0 }65-90 |so-es [35-65 |30-50 | 15-25 | NP-5 
sandy loam, very 
| gem 01 | ΓΕ ΡΕ Τη 
|. ΠΡΙ i | | | | | | | 
Pad E e 
96B, 96D--------- | | 0-a7|siat 1oam--------|ur lana | 0 | 100 | 100 |95~100} 95-200] 25-35 | NP-5 
Thatuna l37-60lSilty clay loam, (CL А-6, А-7! o | 100 | 100 les-100lo5-100] 35-45 | 15-20 
πως Queens m "πμ 
9jC--------------]| o-33lsilt ioam-------- Iur la-a, a-5 | о | 100 | 100 les-100l85-90 | 35-45 | NE-5 
| | | | | | | | | | 
Tolo 33-60!Silt loam, silty ML λ-6 0-25 {85-100 вб-1оо| 75-100|55-95 | 30-40 | 10-20 
pe | [8-25 [99-099] | | 
|εο-γο| conbiy clay loam |с, 1-6 | | 25-30 | 10-15 
i ' ' I П 


See footnote at end of table. 


960 Soil Survey 
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g 
" 
d 
B 
Ou 
CY 
© 
= 
с 
8 
g 
名 
@ 
mt 
3 
i 
1 


| | | | 
і 0-4 fane Іоад-------- luy, laa, A-5 | | 100 | 100 шаш шш | 35-45 | NP-5 
Tolo 4221811 loam, silty |ML la-6 | ο-25 [85-100|50-100|75-100|55-95 | 30-40 | 10-20 
clay loam. 
22-60|Conbiy clay loam [с [acc | 20-40 | 80-90 [80-90 {60-80 {50-70 | 25-30 | 10-15 
986, 98E--------- | |, o-121silt loan--------|ML lara, А-5 | 0 | 100 | 100 190-100185-90 | 30-45 | NP-5 
Tolo |12-31|511ε loan-------- | ML ii, ACS | 0 | 100 | 100 |90-100/85-90 | 30-45 | NP-5 
|31-60}Gravelly sanay [sc |А-2, A-6,| 0-30 |60-80 [45-75 125-60 [15-40 | 25-40 | 5-20 
| ee gravelly | pese og | | | | | | 
| | ο тошу | | | | | | | | 
| | Yery gravelly | | | | | | | | 
μπα | ο... 
99C*, 99R*: 
παῖο---------- — pe sut loan |1 2-4, A-5 | 0 | 100 | 100 | 90-100 25-90 | 30-45 | NP-5 
112-3 l|silt loan ly la-a, A-5 | Ὁ | 100 | 100 ἰ90-100|85-90 | 30-45 | ΝΕ-5 
|з 1-60|Gravelly sandy [sc |A-2, A-6,| 0-30 160-80 [45-75 |25-60 [15-40 | 25-40 | 5-20 
| | loam, gravelly | | A~4 | I | | | 
| U v» | | | | | | i | 
| ΓΕ ] | | | | | | | | 
| aga kasu эче | | | | | | j | 
Kilmerqu -一 -一 | 0-4 Iroan------------- -[a-, ML |л-а | 0 |25-100| 85-100} 70-90 [55-70 | 20-30 | NP-10 
| 4-12|toam, sandy loam |CL-ML, А-4, A-2 | Ὁ |95~100{85-100|55-85 [25-65 | 20-30 | NP-10 
SM-SC 
| | Fr | || ا‎ od: d» | 
, 
[12-32|8гауе11у sandy [зм |л-2 | 0 [65-80 [55-75 {35-50 [20-30 | 10-20 | NP-5 
loam. 
| 32 weathered bedrock| === | === | === | === | === | ssa Кыша | === | καρ 
10065, 100E*: | | | | | | | | | 
Tolo------------ | 0-4 sit Ίοβπ--------[15, |д-4, А-5 | 0 ll 100 NES [25-100 | 85-90 | 35-45 | NP-5 
| 4-22|silt loam, silty |. |6 | 0-25 |85-1ο0]90-100|75-10055-95 | 30-40 | 10-20 
clay loam. 
| 22-60 |cobbly clay loam |с, |л-6 [20-40 {20-90 [80-90 |60-80 {50-70 | 25-30 | 10-15 
Klicker-——— 0-7 {sit loan-------- |i. |л-4 | 0-5 [80-95 175-90 | 70-85 | 5-80 | 20-30 | NP=5 
| 7-21 [Very cobbly silt |CL |6 |35-45 |70-85 |65-80 |55-65 150-60 | 30-40 | 10-20 
loam, very 
ИСТИИ 
pee e | | | | | | | | 
| 21 jUnweathered [ — Í κόπον | «πρ | — ως. | == | й | — i — 
bedrock. 
| | | | ! | | | | | | 
101A-------------| 0o-14|silt 1оаш-==—=— τίν. laa, А-5 | 0 | 100 | 100 {95-1 00 | 80-90 | 25-45 | NP-10 
Tolo Variant 114-26 Silt loam---7-7--|ML А-4, А-5 | 0 | 100 | 100 ΠΟΙ 80-90 | 35-45 I NP-5 
[26-60 |s11t loam--—— | CLM laa, a6 | o | 100 | 100 '90-100| 70-90 | 25-40 | 5-15 
1026, 103E, 104-| 0-19|siity clay loam (мр [λ-ς, А-7 | 0 100) 0-100 os-100175-9 | 35-50 | 10-20 
Tutuilla [15-35[511εγ clay, clay |, cH А-7 | 0-5. |90-100185-100|75-100|é5-95 | 45-75 | 35-50 
I 35-50|Clay, clay loam, (CL, CH |a-6, А-7 | 0-10 |95-100|90-95 p 65-90 | 35-75 | 20-50 
| so [weaterea Jara --- | --- | 一 | 一 | 一 | 一 | 一 | 一 | 一 
105A, 106Λ-------] 0- -7 |511ε loan-------- [ML laa I 0 | 100 | 100 |95-100|75-85 | 20-30 | ΝΡ-5 
Umapine | 7-eo|siit loam--——-| en | o | 100 | 200 |ss-10075-a5 | 20-30 | NP-s 
[] 1 i ' ή ' Π 1 1 


See footnote at end of table. 


Umatilla County, Area, Oregon 


TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


gravelly loamy 
sand, extremely 
cobbly sand, 


361 


1 | | | Classification | Tr ag- | Percen tage passing Í | 
Scil name апа jDepth) USDA texture | | us ments | sieve number-- | Liquid | Plas- 
map symbol | j | Unified | AASHTO |. > 3 I | | | | limit | ticity 
inches 10 40 200 index 
ү | | | IET | | | ΓΕ 
107E*, 107F*: | | | | | | | | | 
Unatilla--------| 0-12] Loan- — ------lcr-ML, CL lana, λ-6 | 0-10 | 90-100 85-100] 70-90 150-70 | 25-40 | 5-20 
{12-28/ 000517 clay loam,|6C, Ch, |A-6, A-7,|15-30 |70-95 [70-90 [60-85 [40-80 | 30-50 | 5-25 
bbly silty SC, GM А-4, А-5 
| | Gay ἃ | | | | | | | | | 
| екы do | | | | | | | | 
y loam. 
| 28-60 very cobbly clay lec, CL, scla-2, А-7 |зо-55 | [45-70 |40-70 [30-65 | 40-50 | 20-30 
MEE Sar Very | | | | | i | | 
bbly silty 
| σας | j | | | | | | 
| е front | | | | | | I | 
Kahler--------~-| 0-8 |silt icam--------ur, |a-4 | ο-ιο /90-1οοίθ5-ο5 175-95 |60-65 | 25-35 | ΝῬ-10 
2ἱ | | | | | | | | 
8-22!511{ loam, silty IML A-4, A-6,| 0-10 85-95 175-95 160-85 | 30-45 | 5-15 
παπὰς ow pee es [em i 
loam, 
[22-64 | Loam, gravelly ім, GM, SH|a-4， A-5,| 0-30 | |50-80 [45-75 [35-70 | 30-50 | 5-20 
| que cu ү Ате, Am7] | | | | | 
51 cia oam. 
E DEN | | op |` | | | 
108F*: 
Unatilla--------| 0-7 lLoam------------- lcr-mL, cL A-4, А-6 | о-10 !90-100!85-100!70-90 150-70 | 25-40 Í 5-20 
| | | | | | | | | | | 
7-13|Cobbly clay loam, |9С, CL, А-6, A-7, [15-30 70-90 60-85 {40-80 | 30-50 | 5-25 
| | cobbly silty | SC, GM | А-4, А-5] | | | | | | 
lay loam, 
| pe | | | | | | | | | 
y loam. 
| 13 very cobbly clay lec, CL, scla-2, a-7 130-55 | {45-70 |40-70 |30-65 | 40-50 | 20-30 
ИЕ | | | | | | | | | 
bbly silty 
| ο dcum | | | | | | | | | 
| | | | | | I | | 
Kahler----------| 0-8 |silt ioam--------| lana | ο-ιο loo-100la5-o5 |75-95 leo-as | 25-35 | МР-10 
| | | | | | | | | | 
g-22!Silt loam, silty |ML A-4, A-6,| 0-10 85-95 175-95 leo-85 | 30-45 | 5-15 
(Eug re t em en en on [t] 
loam. 
l22-caltoam, gravelly wr, GM, sula-4, A-5,! 0-30 | |50-60 145-75 [35-70 | 30-50 | 5-20 
| і | | | | | | [59 °| | 
| foe | | | | | | 
| Е сау αμ | | | | | | | | 
Grip | 0-5 |Extremely stony | la-2, A-4 | 45-70 | [25-65 135-55 [30-50 | 25-30 | NP-5 
silt loam. 
| 5-14 | Very cobbly silty lac [n-2, A-6 130-70 | [25-50 [20-50 [20-45 | 30-40 | 10-20 
clay loam, | | | | 
| | extremely cobbly| | | | | | | | | 
silty clay loam, 
| | extremely | | | | | | | | | 
| | gravelly clay | | i | | | | | | 
| | eee | | | | d d d | | 
| 14 |tnweathered | --- | 一 一 一 | --- | | === | --- | 一 | === | --- 
bedrock. 
| | | | | | | | | | | 
109A-------------| 0-18184116 1oam--------lwr. lama lo | [90-100] 75-95 |55-75 | 25-30 | Νρ-5 
| | | | | | | | 0 | | 
Veazie 18-60; Very gravelly GP-GM, GP, ,A-1 5-50 40-55 [15-35 0-10 nem NP 
penes шше ge med τα pos ο oos | | 
К 7 er] | L 4 4 + 4 | | 
| ы | | | | db gb bu 
bbly sand. 
| pes j | | | | | | | 
证 | o-l8lcobbly loam-----=!cM, ML, sula-4 120-25 170-80 | |70-75 РЯ lao-55 | 25-30 | ΝΡ-5 
i lyase | | | | | παν I 
Veazie 18-60!Very gravelly  |бР-бМ, GP,lA-1 5-50 140-55 [15-35 pu] jw 
sand, very | SP, бР-5М! | | | | | 
| | | | | | 
| | | | | | 
| | | | | 
П 1 i 1 i 


а a 


See footnote at end of table. 
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| | | Classification Frag- | Percentage passing | | 
Soil name and ا‎ USDA texture | T jments I sieve number-- (254020 I Plas- 
map symbol I | | Unified AASHTO | > 3 | | | | I limit | ticity 
j Н | | pinches | 4 ὶ 10 | 40 Н 200 Н | index 
|= | | | | = | | | | | | 
μια. | | | | τ. Ко | 
ως Ί. | | оро Jj J| J | I 
| | | | | | | | | | | 
112B-~------------ 0o-13|silty clay loam lc [А-6 Го | 100 |95-100| 90-100 85-95 | 30-40 | 10-20 
Waha 13-23|Silty clay loam, |CL |“ | o |1 95-100| 95-100|85-95 | 30-40 | 10-20 
silt loam. | 
23-28! very gravelly lac la-2, А-6 125-40 s 115-45 me 110-40 Í 30-40 { 10-20 
jer E ee I — Ki |шча ας. | 
ШЕ I | J j j| j| | I 
NEL I | jJ j d j| | | 
ο | куо 3 | I 
| | loam. | | | | | | | | 
| 28 (Unweathered | κ | .دت‎ eme [oe {шшш دا‎ δα. L <s 
E ως | | τω. τω αι ασ | 
| | | | | | | | | | 
112D，112E-------| 0-1216116у clay loam |с, |λ-ς | 0 | 100 {95-100} 90-100 05-95 | 30-40 | 10-20 
Waha [22-28 |5116 clay loam, ІСІ |λ-6 | o [100 195-100195-100185-95 | 30-40 | 10-20 
silt loam. 
l28-38lvery gravelly (6С la-2, А-6 125-40 125-45 [15-45 liceo pee | 30-40 | 10-20 
να O d | τ. acd μα) | 
| | d T] I о ek 1 | 
[ERES рр 
| gravelly clay 
| grave | | | d. j J| j 4 I 
| 
[39 queste: I I “= [ж ο kun | не | | 
| | | | | | | | | | | 
11304: | і | | | | | | | | | 
ahan | 9-12|silty clay loam |с laws | ο | 100 | 95-100 | 90-100 | 85-95 I 30-40 | 10-20 
12-28|silty clay loam, |CL lane | o | 100 |95-100|95-100|85-95 | 30-40 | 10-20 
silt loam. 
28-38 Very gravelly lac |л-2, А-6 [25-40 |25-45 115-45 [15-40 110-40 | 30-40 | 10-20 
clay loam, very | | | | | 
As lud | L j [1 T Ú 4j | 
WE V ж | Кор j| | d | | 
ο — жү | | j| J | αν η I 
| [1 | | | | | | | | | 
q еи παν = L. L= νν Пэ MEINEN 
а I | pom Ко з | 
i | | | | | | | | 
ποοΚΊγ----------- 0-6 мегу cobbly loam {6м |А-2, А-4 |40-60 |50-75 μ -70 [35-65 [25-50 | 25-30 | NP-5 
|. ® ета MUN MGE d ы БЕС ud E К Е 
bedrock. 
| a | | | | I | | | | 
114B, 1146, 1155,| | | | | | | | | | | 
115E, 116D, | | | | | | | | | | 
117D-----~----~-- | 0-6 |511ε loan--------|ui |a-4 | 0 | 100 | 100 195-100] 80-1001 20-35 | NP-10 
Walla Walla | 6-44|S11t loan--------|Mr lana | o | 100 | 100 |95-100|80-100| 20-35 | NP-10 
[E [Silt loam, silt | [3-4 | ο | 100 | 100 |95-100|80-100! 20-35 | MP-10 
118Β-------------| o-16!siit 1oam-------- [μι A-4 | 0 | 100 | 100 195-100|30-100| 2 20-35 | NP-10 
Walla Walla 16-57|Silt loam--------|Mr, А-4 o | 100 | 100 !95-100!85-100! 20-35 | ΝΡ-10 
l 57 |тпашгатей-----——- Ra ш |. ο, dusss ο do dum bL iac 
| | | | | | | | | | | 
119A------------- | o-14|Loamy fine sand {su la-2 | 0 | 100 | 100 |75-в5 | 115-35 I --- | ΝΡ 
Wanser IET A-2 | o [100 | 100 [70-80 | [15-35 | — | = 
| | | | | | 
і I i i i I 


TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


| 14-60 Sand, fine sand, 
| loamy fine Sana | 
i 


See footnote at end of table. 
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| I | Classification [Frac- | Percentage passing T T 
Soil name and {Depth} USDA texture T ments sieve number~- I Liquid | Plas- 
map symbol | | | Unified | AASHTO | » 3 ο ασ ο S I I | limit | ticity 
inches! 4 10 | 40 | 200 | index 
I= | | | | == | | | l | = | 
5. | | | | κ... I | 
Ranser----—--—--| 0 O-14!Loamy fine sand ES la-2 | 0 | 100 Í 100 |75-85 [15-35 | — | ۴ 
|14-60|Sand, fine sand, |5M li | o [100 | 100 [70-00 [15-35 | --- | NP 
loamy fine sand. | 
| ڪڪ‎ | | | | | | | i 
Quincy---------- | 0- {Fine sana |t, SP-SM la-2, А-3 | 0 | 100 I 100 [75-90 | 5-20 | == | NP 
| 4-6o|roamy fine sand, |SM [λ-2 | o | 100 | 100 165-80 pee |= xp 
fine sand, sand 
{ | ’ ° | | | | | | | 
1218, 1216, 121D-| ο -7 iê 1oan- o [ML ja-4 | 0 | 100 | 100 looo 70-80 | --- | wp 
Willis 127-27 8:16 loan ML land | o | 100 |95-1ο0[95-100|85-95 | 20-30 | NP-5 
[27-33 |St1t loam-------- lur lara | о |95-1o0|95-100|95-100|80-90 | 20-30 | ΝΡ-5 
зз |Indurated-————--- Ben ο dee doe] o ااا‎ -— | oe 
| | | | | l | | | | 
1228-------------] oy anes M lac, A-2 | 0-5 | 95-100 | 95-100] 35-55 | 10-20 | ены | ΝΡ 
Winchester 120-60! jcoarse sand, sand|sP-SM, SP [А-1, A~3,| 0-5 |95-100|95-100|30-55 | o-10 | --- | NP 
A-2 
| pe | 
123B*: 
inches ter | 0- 10 | gana SH la-1, А-2 | 0-5 —— 38-28 10-20 | --- | NP 
|10-60|Coarse sand, send|SP-SM, SP [A-1, A-3,| 0-5 |95-100|95-100|30-55 | 0-10 | --- | ΝΡ 
| | i p | | | | | | | 
Quinton | 0-29 Loany fine sand ES la-2 | 0 |95-100]95-1оо]70-во [25-35 | == | NP 
129-35|Gravelly loamy [98 lar, A-2 | 0 [75-100|e5-100|40-80 |10-30 | — | ΝΡ 
fine sand, sand. | 
I 35 |unweathered I en | РЕ | -— | "-— | сы | ene | NE | 22 | 22 
bedrock. 
| W... 
12484: 
Winchester | ο-10[5απᾶ-------------[ξμ |А-1, А-2 | 0-5 |95-100| 95-100| 35-55 (10-20 | --- | xP 
10-60!Coarse sand, sendlSP-sM, sp la-1, a-3,| 0-5 195-100195-100130-55 | o-10 | --- | we 
| ] ] | А-2 | | | | | | | 
| | | | | 31 ү Lb d d 1 
Urban land. 
| | | | | | | | | | | 
any | | I | NENNEN NEM | 
Rrentham--------| 0-10|si1t loan | ML |д-а | 0-10 |90-100|85-100]25-100|75-90 ! 30-35 | NP-5 
10-33|Pxtremely cobbly (GH, ML |A-2, А-4 |s0-75 [35-90 |25-85 [20-85 [20-75 | 30-35 | Ne-5 
ΟΠ | БЕ га | | 
| ος | I 1 jJ ] j j | | 
| | gravelly silt | | | | | | | | | 
e | | | | d j | | 
ЖЭ ME cet, ЖИН О ЭИ ЖИЙ ЖИЕ S ДИНЕ СЕН 
| | bedrock. | | | | | | | | | 
| ЕЕЕ 
Rock out is | 
ος | | | l I | | | | 
ы. | | | | | Í! j| J j| T |! 
Xerofluvents | | | | I | | | | | | 
ns | | | | у к | 3 4 | 
ας NE I | | j| j| j d Jj | 
Durorthids | | | | | | | | | | | 
po | | ο-1ο[δε1ε loan lana | ο | 90-100|85-95 во-во {во-во | 5-25 | NP-5 
Yakima j20-19|Graveliy silt | [А-4 | о [72-85 165-75 160-70 [50-60 | 5-25 | NP-5 
|1ο-οο]νοττ š gravelly lor, GP-GM tan | 5-15 [30-50 [15-40 | 10-25 | 0-10 | sus | ΝΡ 
sand, extremely 
i | gravelly loamy | | | | | | | | | 
E ] рр бу 
I ώς эз, j | | | | | | | | 
I I 1 П l 1 [| i 1 1 П 


TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


See footnote at end of table. 
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| | assification TFrag= rcentage passing 
Soil name and Depth, USDA texture | | |ments | sieve number-- | guid | Plas- 
map symbol ! Unified | aem | >3 | р T р init | ticit 
ini | | linches| 4 10 | 40 | 200 | | σος, 
| | | | | | — | 
129A*: | | | | | | 
Yakima---------- 10 |si1t 1085---------|ψη, lane 0 ووا‎ \во-90 κ, 15-25 | NP-5 
9 Gravelly silt pn 0 [75785 [55-75 | 60-70 [50-60 | 15-25 | NP-5 
loam. 
1 | 5-15 [30-50 [15-40 ΜΗΝ 0-10 | --- | NP 
| 
| 
| 
| 
| 
| 


Urban land. 


TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


sand, extremely 
gravelly loamy 
sand, extremely 


| 
| 
| 
| 
|Very gravelly GZ GP-GM !a-1 
| 
| 
| gravelly sand. | 
| | 
| | 


| 一 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Soil Survey 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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Entries under "Erosion factors--T" apply to the entire 


Entries under "Wind erodibility group" and "Organic matter" apply only to the surface layer. 


Absence of an entry indicates that data were not available or were not estimated] 


TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 


[The symbol < means less than; > means more than. 
profile. 
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


Erosion WL na | 
Soil name and {Depth} Clay | Moist | Permea- |available| Soil [salinity] Shrink= | factors erodi- Organic 
map symbol | | | bulk | | water [reaction] I swe11 μμ matter 
aoe capacit. otential | K | T | 
= = |2 | | тып | ee | Í | = 
23*, | | | | | | | | i | | 
-a Р | Í | | | | | | | 1. | 1 
| | | | | { l | | | | | 
248, 24C---------| 0-10110-1811.10-1. 30] 0.6-2.0 10.15-0.1916. 6-7.8 | «2 |ιον-------ο.49] JEDE- 
Ellisforde {10-28 | 10-18[1.30-1. 45! 0.6-2.0 |0.16-0.20]7.4-8.4 | «2 |zow-------|o.49| | | 
12в-60110-1811. -50-1.75| 0.2-0.6 |0.20-0.23]8.5-9.0 | «2 [|ἰον-------[0.431 | 
m" | | | | | | | WE | 
Ellisforde------ | o-10|10-18|1.。 10-1.30| 0.6-2.0 [о.1 5-0.19/6.6-7.8 | «2 [ον-------]ο.4οἱ 5 | 5 | 1-2 
[10-28110-1811.30-1.45| 0.6-2.0 {0.16-0.2017.4-8.4 | «2 [Ἰον-------]0.49] | | 
|2в-60120-1811. 150-1:75) 0.2-0.6 10.20-0.2318.5-9.0 | «2 Шом-----—-10.43| | | 
О ИЕ | | | | I I | | j| |] 
eroded------—-| 0-6 {20-2 81. 10-1.35] 0.6-2.0 10. 14-0. 1 1ale. 6-7.8 | a |гон-—————- 10.491 5 | 3 | 1-2 
6-22]10-18|1.30-1.45| 0.6-2.0 |0.16-0.20]7.4-8.4 | «2 [Low------- | 0. 49| | | 
22-60 | 10-18 1. 150-175] 0.2-0.6 |0.20-0.23/8.5-9.0 | «2  |tew--—--——-|o.43| | | 
e || | | | Ε.Ε ΓΕ] 
Entic 
ww J 3 1 | | \ | | | 1 | 
[ | | | | | | | | | | 
2]λ--------------[ 0-9 | 2-6 [1.10-1.зо] 0.6-2.0 [ο.19-0.23/6.6-8.4 | <2 іо -------|0.43| sl 5 | 153 
Esquatzel | 9-21} 5-15|1.20-1.40| 0.6-2.0 [0.19-0.23/7.4-8.4 | «2 [Low-==-~--/0.43) | | 
[21-60] s-15|1225-1.55| 0.6-2.0 |0.18-0.23|7.4-8.4 | «2  |Low-—----l0.43] | | 
20λ--------------} 0-4 | 5-10|1.10-1.30| 0.6-2.0 [0.15-0. 20|6.6-7.3 | «2 Ἰοη-------]0.20ἱ 2 | @ | 12 
Freewater | 4-20| 8-151.1071:30| 0.6-2-0 |0.09-0.14,6.6-7.3 3 [1ον-------|0.18} | | 
120-60] 0-8 [1:60-1:70] >20.0 10:04-0.0616-6-7-3 | <2 [Low------~0.05] | | 
29β--------------| 0-4 | ΜΝ 10-1.30| 0.6-2.0 [0.09-0.1416.6-7.3 | «2  lrow-------lo.15] 2| в | 1-2 
| | | | le | | | | ый | 
Freewater 4-20| 8-15[1.10-1.30| 0,6-2.0 |0-09-0-1415-6-7-3 | 2 [|ίον-------10.151 | | 
20-60} 0-8 |1.60-1.70| >20.0 |0-04-0.06]6.6-7.3 | <2 |Ίον-------[0.051 | | 
οκ | | | | | | | | MEME 
Freevater----——-| 0-4 | 8-15]1.10-1.з0| 0.6-2.0 |o.o9-0. 14|6.6- 7.3 | «2 |ιον-------[ο.15] 2 | 8 | 1-2 
| £720] 8-15]1.10-1.30| 0.6-2.0 |0.09-0.1415-6-7.3 | <2 |χον-------|0.151΄ | | 
[20-60] 0-8 1.60-1.70} 520.0 |0.04-0.06|6.6-7.3 | <2 — |Low--——--- losos! | | 
C—— uu I | | I | | | j | 
талан I I | | | | j ! | Í | | 
31B, 31D, 315----| 0-9 |27-35|1.35-1. so| 0.2-0.6 |о.19-0.2216.1-7.3 | «2 [MoGerate [0-23] 2 | 6 | 2-4 
Gurdane | 9-20 |27-35|1.35-1。 45| 0.2-0.6 |0.18-0.22|6.1-7-3 | «2 [Moderate 10.371 | | 
|20-30] 40-50 1.30-1.40] «9.06 |0.06-0.13]6.1-7.3 | <2 — [High--—---|0-15 
| 5° nd de | Т | | | ΝΕ. = | | 
es NE | | I | | i | NE 
Gurdan ππ-------| 0-9 arash 35-1. sol 0.2-0.6 lo.1 9-0.2 22|6.1-7.3 | o |aoderate |o-43| 2 | 6 | 2-4 
| 5-2ο|27-35|1.35-1-45] 0.2-0.6 |0.18-0.22|6.1-7.3 | <2 Moderate 10-37] | | 
[20-30|40-50|1.30-1.40| «0.06 ]|0.06-0.13]6.1-7.3 | «2 Righ------[0-15| | 
зо be] τος === =a эз, шшш шц: 
| | | | | | | | | | | | 
Gvinly---------- E 0-2 {18-27}1, 15-1. 35| 0.6-2.0 lo. 06-0. 11 6.6-7.8 | «2 |τον------- -[9.17| 1 | --- | 2-5 
| 7 |27-40| 1.15-1.35) 0.2-0.6 j0.06-0-11(6.677.3 | «2 [Moderate [ο | | 
3-15 | 40-5011: 20-1: 3010, 06-0.2 lo-o 5-0.10|e.6-7.3 | «2  |üish-——- 0.15 
ΠΕ] eee ыы | чш — I b 1] 
ы | | | | | | | ma | | 
Guraane---------| 0-9 | 27-35 |1.35-1.50| 0.2-0.6 1о.19-0.2216.1-7.3 | 2 |Moderate [ο. аз) 2 | 6 | 2-4 
| 9-20|27-35]1:35-1.45| 0.2-0.6 |0.18-0.22/6.1-7.3 | <2 [Moderate [0.37] | | 
20-30140-501 1.30-1.40! «0.06 0.06-0.13|6.1-7.3 | «2 — |High--—-|0-15 
po opo νο ο. | L| qua ESI 3 
| | | | | | | | i | | 
Rockly------ ---- | 0-6 [20-27 1.25-1. 1.35 0.6-2.0 |0.06-0.0 ο8/6.1-7 703 | Q [шое--——-|о.ло| 1] 一 | 1-3 
| | | | ` V gg | 
1 1 I 上 1 I 1 1 
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Soil name and [ререһ[с1ау | Moist | Permea- lavaitable| Soil |salinity| Shrink- | factors| erodi~| Organic 
map symbol | bulk j bility | water E | swell | T |Piaity| matter 


| 一 | | | | | 
GOP | -20| 10-18 |1. 25-1.35| 0.6-2.0 |ο.16-ο. SE | «2 Low-------lo.43] 5 | --- | 1-3 
Nansene 20-60120-1811.30-1.40! 0.6-2.0 lo.16-0.1916.1-7.8 | «2 —|tow-------lo.55 
| | | | | | | | lossi | | 
|45-60|10-18|1.30-1.40| 0.6-2.0 |0.16-0.19|6.6-8.4 | «2 д е | | | 
61, 616, e2c----| 0-9 ΜΗ 15-1. 35] 0.6-2.0 |0.19-0. 21|6.6-Т.В | < |zow-------|o-s| 3 | 5 | 3-4 
Oliphant | 9-16|12-181 1.30-1.45) 0.6-2.0 |0.19-0.21]6.6-7.8 | «2 |Low---~---lo.43| | | 
|16-26|12-18|1-30-1.45| 0.6-2.0 |0.19-0.21]7.4-8.4 | «2 — |Low----—-- 0-43] 
[26-41 [12-18/ 1.30-1.45| 0.6-2.0 10.180. 2017:9-8-4 | <2 |row---- 一 -|0.43| | | 
|41-60|12- 181: -30-1-50| 0.6-2.0 |0.09-0-127.9-9.0 | <2 |Ἰον-------[0:17} | | 
6зд----=-===-=====| 0-12|10-15|1.15-1.30| 0.6-2.0 |0.19-0.21[6.6-7.8{ «2 [|Ἰον-------[0.43} 5 | 5 | 2-8 
Опух |12 -60[10-1 ali. 25-1.35| 0.6-2.0 lo. 19-0, 21|6.6-7.8 | «2 |ον-------[ο-43 | | 
вав, 64C, р, | αρ] | | -— qu NM 
64ET | 0-27[18-2411-10-1-30| 0.6-2.0 [0.19-0.21]6.677.3 | 2 |zow-------|o-32| 5 | 5 | 2-4 
Palouse 127-60120-3011: .20-1.45| 0.6-2.0 [0:19-0.2116:1-7:8 | <2 |мойегаќе |ο-45| | | 
esi—————- o-21| 3-7 |. 30-1. 45) 6.0-2.0 lo. 1-0.15| »8.4 | «4 jiow---- 一 -| 1 5 | 2 | 1-2 
Pedigo po 125-1: E 0.6-2.0 {0.19-0.2117.9-9.0 | <  |Low----—-|o-37| | | 
6έλ-------------- | -21|10-15|1. 10-1. .40| 0.6-2.0 lo. 15-0. 20] »8.4 | <4 [ον-------[0.37| 5 | a | 2-4 
Pedigo peu ens .10-1.55| 0.6-2.0 lo.15-0.20|7.9-9.0 | «4 [|ἰον-------[0.37) | | 
67B, 67C, 68D, | | | | | | | Í | | 
68E, 69D, 69E---| 0-1 oliona, 30-1. 50| 0.6-2.0 |ο.2 1-0. 23/6. 6-7.3 | <2 {tow-------10,43| 2 | 5 | 1-3 
Pilot Rock [10-2 7110-1 8|1.30-1.50| 0.6-2.0 |0.17-0.19,7.4-9.0 | <2  |Low----—-|0-49| | | 
27-45] a.. == --- ‚== КИИИН | anun 
145-60) 0-5 hi. .50-1. 7ο] »20 |ο-ο2-ο. ola. 5-9.0 | <2 |row------~l0.05| | | 
sik. | $ | | | | | | | Í | | 
Lah | Í |! I | | | I i || | 
| 
71λ--------------] 0-4 120-2711.20-1.301 0.6-2.0 |0.13-0.17|6.1-7.3 | «2 |ιον-------]ο.15] 5 | 6 2-4 
Potamus | 4-15 125-301. 20-1. -30| 0.6-2.0 [0-13-0.20|6.1-7.3 | <2 [Moderate o-17| | | 
15-60 27-35 1.20-1.40 0.6-2.0 |0.07-0.16|6.1-7.3 | <2 [Moderate 10.101 | | 
72h----------—---| о-15|10-1 sh. .25-1.35| 0.6-2.0 |o. 18-0. 25]6.6-8.4 | «2 |ιοκ-------|0.37| 5 | --- | 1-8 
Powder 115-27|10-1811.30-1.40| 0.6-2.0 |0.18-0.25]6.6-8.4 | <2 [ῶν-------|9.37] | | 
|27-60|10-18|1.40-1-60| 0.6-2.0 |0.18-0.2516.6-8.4 | “2 [ιον------- jo-27| | 
73D, 738---------| 0-4 |5 5- 1211. 15-1. 25] 0.6-2.0 lo. 16-0. 20/6.6-7.8 | <2 [ον-------|0.43] 2 | 5 | 12 
Prosser | а-24] 5-12|1.30-1.45] 0.6-2.0 |0.16-0.20|7.4-8-4 | «2 [ιον------- o.49 | | 
4-60: 5-12|1.30-1-50| 0.6-2.0 |0.10-0.17,7.9-8.4 | «2 [ιον-------[ο.49ἱ | | 
30 mmm moss === ο — = uae qe ma оле em шы سک‎ шы om Í amam эз юч 
| | | | | | | | | | | 
74B--------- ----- 0-4 | 1-6 |1.35-1. 5ο] 6.0-20 lo-o8-0. 11 c. 1-8.4 | <2 |ιον-------[ο.17| 5 | 1 | .5-1 
Quincy | 4-60) 1-7 |1:45-1-60| 6.0-20 |0.06-0.09|6.6-8.8 | ‹2 | Lou | 0.17 | | | 
75B, 75E--------- | 0-4 | 1-6 |1-30-1. 45| 6.0-20 lo. 11-0. 15|6.1- 8.4 | <2 |Low-------10.17 5 | 2 | „5-1 
Quincy | 4-60] 1-7 |1.45-1.60| 6.0-20 lo.06-0.0916.6-8.4 | <2 [|ιον--------0.17] | | 
76B-——— 0-4 | 0-5 |1.30-1.45] 6-0-20.00.0 09-0. ο]6.6- 7.8 | <2 |ιον--------ο.17| TE | .8-1 
Quincy 4-41} 0-5 |1-45-1-60| 6-0-20.0|9-05-0.09|5-6-8.4 | 2 — [low |o | | 
[α1-6ο| 0-5 |1:45-1. a 6.0-20.0/0.04-0.08|7.9-8.4 | «2 |ιον------ -eo | | 
7]C--------------| 0-4 | 1-6 B .30-1.45| 6.0-20 |0.11-0.15|6.1-6.4 | «2 |20н—--——--10.171 5| 2 | دو‎ 
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| | h | | le | ha i I>] | 
| 4-60] 1-7 |i-45-1.60| 6.0-20 [o.06-0.09/6.6-8.4 | <2  |Lew-----jo17| | | 
=== d 4 | j d oL OPE | 
I і П [] [ ' I I 1 i I 1 
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99C*, 99E*: | 

Tolo------------ 0-12| 5-1510.70-0. -85| 
12-31] 5-15]0-70-0.85| 
31-60| 18-3010.95-1.20| 
Kilmerque-------| 0-4 M 00.20 
4-12 | 10-18 |1.00-1. 20| 
12-32} 5-15/1:20-1.40 
32 [| 077 


| 
0-4 | 5-15 |0.70-0.85| 
4-22 18-35 | 1.10-1.45 | 
22-60 | 30-35 | 1.20-1.40] 


—.— m 


100C*, 100E*: 
Tolo------------ 


map symbol | | bulk 

I= |= | | 
"UM | | | | 
Starbuck--------| 0-10| 5-101. 20-1. 35] 
10-18! 5-1511:30-1.45 
pote ae 
| | | | 
Rock outcrop. | | | | 
95в-——---=—————| 0-6 | 5-8 |1.20-1.40] 
Taunton 116-111 5-12|1-30-1-50| 
11-26] 5-12|1.30-1.50| 
л 
96B, 960----————-| 0-3 7120-2 ΠΡ 10-1. 20| 0. 
Thatuna Wit ede inna 7010. 
97C----------- 一 -| 0-33] 5-15|0.70-0-85| 
Tolo 33-60|18-35|1.10-1.45 
| 20-1.40 
97E------ -一 -一 -| 04 | -15|0. 70-0. EFE 
Tolo | .4-22|18-35|1-10-1.45| 0. 
|22-60|30-35|1-20-1.40| 0. 
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Tolo |12-31| 5-15/0.70-0.85| 0. 
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1 i I 
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Salinity! Shrink- | factors lerodi= organic 
{ | 


Soil name and adn | Moist | Permea- κά | | 
| swell I H bility | matter 


{ 

map symbol | | bulk I | water | react ion 
і 
| 


27-33] 10-15, 1.30-1. 45) 0.6-2.0 10.18-0.20|7.9-9.0 
33 | سس‎ | eic ا‎ ασ 
| | | | і 
і 1 1 1 1 


| 
} 
| Επ! 
| 一 | | { | 
-- | | | | | | 
Unatilla--------| 0-7 117-2711. .10-1.30| 0.6-2.0 wee .6-7.3 | «2 |ον-------|ο.28] 5 | 6 | 3-5 
| 7-13|20-35|1. -25-1.40] 0.6-2.0 (0.19-0.20]5.6-7.3 | <2 [Moderate [0.241 | | 
M 30-40|1.30-1.40| 0.6-2.0 |o.10-0.16|5.6-7.3 | <2 Moderate [0.10] | | 
Kahler----- — ο- в sah. 25-1. 35] 0.6-2.0 lo. 13-0.2015.6-7.3 | <2 |zow---- 一 -|o-37| 5 | === | 1-4 
| 8-22| |20-30|1.25-1-35| 0.6-2.0 |0.15-0.21]5.6-7.3| <2 [Moderate 10-37| | | 
[22-63 18-35] 1-30-1.40] 0.6-2.0 |0-13-0.20|5-6-7.3 | <2 [Moderate [0.371 | | 
Grin----—----—-| 0-5 | m 20-1. 50] 0.6-2.0 [ο-ο5-ο.11|6.6-7.3 | «2 |τον-------|ο.10] 1 | 8 | 2-3 
| 5.14127-35/1.201.40 0.2-0.6 |0.07-0.1]6.6-7. | Q |ιον-------|0-051 | ! 
x. | uu 7 NE X | | [7777777 | | | 
109А------------- b ll 30-1.40| 0.6-2.0 10.16-0.21|6. 1-7.3 | «2 |ιον-------|0.37| 2 | === | 2-3 
Veazie |18-60| 0-3 |=. 50-1:701 220 |0.03-0.05|6.6-7.3 | < |Ἰον-------[0-10] | | 
110А----—=———===—- | ΗΝ ΗΝ 18/1. 40-1. sol 0.6-2.0 |ο-1 10-0. 15l6. 1-7.3 | 2 |rov------- o.20| 2 | --- ! 2-3 
Veazie {18-60| 0-3 |1:50-1:70| 220  |0-03-0.05/6.6-7.3 | <2 |Ίον-------[0:10] | | 
ma, j 1 1. ΙΙ ΕΕ] 
itrande 
Vitrandep D αν T | | | | | | | | I 
112B-------------| 0-13 |27-20]1. 20-1. so| 0.2-0.6 lo.18-0.21|6.1-6.5 | 2 | Moderate }o.32| 2 | --- | 2-3 
Waha 13-23|20-3211.25-1.35| 0.2-0.6 |0.18-0.21|6.6-7.3 | <2 [moderate [0.37 | | 
23-28|25-35|1:25-135| 0.2-0.6 |0.06-0.09]6.6-7.3 | <2 [Moderate 00-10 
| 28 | —l 上 | 
| | | | | | | | | | | | 
1120, 1128-------] 0-12} 27-3011. 20-1. 30| 0.2-0.6 |0.18-0.2116.1-6.5 | <2 |Moderate |ο.32| 2 | --- | 2-3 
Waha 112-28 | 20-32|1- 25-1.35| 0.2-0.6 10.18-0.2116-6-7:3 | <2 {Moderate |0-37| | | 
28-38 |25-35|1.25-1. 1.35| 0.2-0.6 10.06-0.0916.6-7.3 | <2 Moderate [0.10 
раа 2-0.6 (0.06-0.096.6-7.3 | «2. Moderate (0.10) | | 
| | | | | | | | | { | | 
11304: | | | | | | i | | | | | 
ἕαμα------------ 0-12|27-30|1.20-1.30| 0.2-0.6 1о.18-0.2116.1-6.5 | 2 [Moderate |o.32| 2 | --- | 2-3 
[12-28] 20-32|1.25-1.35| 0.2-0.6 |0.18-0.21|6-6-7.3 | 2 [Moderate [0.37 | | 
|28-98|25-35[1.25-1.35| 0.2-0.6 10.05-0-0916-6-7.3 | «2 Moderate 10-101 | | 
p38 j ==] J т ERG DS ME απ | I 
Rock1y----------| 0-6 |20 -27|1.25 25-1.35 | 0.6-2.0 [ο.06-0.08/6-1-7.3 | a |ιον-------]ο.10| 1 | --- | 1-3 
ox | 7 | TIT |” ү πι Í | 
me cae nm | у р | | | | NAME 
, 
Ce eee | 0-6 110-1812. 10-1.30! 0.6-2.0 |o-17-0.20|6.6-7.8 | «2 [ον--- eee lo-43] 5 | 5 | 2-3 
Halla Walla | 6-44|10-18|1.20-1.45| 0.6-2.0 |0.17-0.20]6.6-7.8 | <2 [ον------- fo.ss| | | 
44-60]10-18/1.30-1.45| 0.6-2.0 |0.16-0.19|7.4-9.0 | <2 |ιον-------[0.55. | | 
1188-—--—-—---| ocieho-te 1.104. 30! 0.6-2.0 [ο.17-0. 20]6-6- 7.8 | «2 |ιοπ-------[ο.45| 3 | 5 | 2-3 
Walla Walla 16-57|10-18|1.35-1.45| 0.6-2.0 [0:17-0.20]7.4-9.0 | «2  |Low-------|9-49| | | 
--- | τι ΠΠ | EE ` | ` E! od | | 
119Δ------------- | 0-14! 0-3 |1.40-1.60| 6.0-20 |0.10-0.12 7.9-9.0 0 | <4 [10-77 0-22] 5} 2 | .2-.4 
Wanser 124-601 0-3 |1.40-1.60| 6.0-20 |0.06-0.09|7.9-9.0 | 2-4 |1ον-------[0.24 | | | 
μον | | | I I | | | í j| | 
Wanser-----——--| 0-14| 0-3 [1.40-1.60] 6.0-20 |0- 10-0. 1217 .9-9.0 | <4 |zow-------|o.32| 5 | 2 | .2-.4 
{14-60 0-3 |1:40-1.60| 6.0-20 ist 9|7.9-9.0 | 2-4 pec | | 
Quincy-----—---| 0-4 | 1-6 |1.35-1.50| 6.0-20 |о.ов-0.11 6.1-8.4 | <2 |[ον-------]ο.17| 5 | 1 | „5-1 
I | 1-7 |1.45-1.60| 6.0-20 |0.06-0.09/6.6-8.4 | «2 |zow---- 一 -|o.27| | | 
1218, 1210, 121D-| 0-7 | 5-10|1.15-1.35] 0.6-2.0 [951 19-0.2 2116. 6-7.8 | o |ιον-------[ο. 43] ils | 12 
Willis 7-27110-1511:30-1. 45] 0.6-2.0 (0.18-0.21]74-8.4 | «2 [Low------~ 0.49! 
|27 | | ol | «2 [Low------- 10.49] | 
{ | | 
i 1 t 


See footnote at end of table. 
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* See description of the map unit for composition and behavior characteristics of the map unit. 


Umatilla County, Area, Oregon 375 
TABLE 16.--SOIL FEATURES 


[The symbol < means less than; > means more than. Absence of an entry indicates that the feature is not a 
concern or that data were not estimated] 


CEDE: Ln ds Bedrock |! Cenented T | Risk of corrosion 
А — —— : —— —— —LL— 
Soil name and 


map symbol Depth jHardness | frost action Uncoated steel) Concrete 
Pee th {Thickness 
n | 


Moderate------- High----------- how. 


1B, 1C------------------ 


| 
| | 
j | 
| | | | | | 
Adkins | | | | | | | 
2B, 2С, ЗА, 3ς----------|- »60 1--- | -- | --- [Moaerate------- High- ----- ----]τον. 
В, С, | | | | | | 
| | | | | | | 
i | I | | | | | 
Макі | >60 | --- | --- | --- [Moaerate------- | tigh----—--——- | Low. 
Urban land. | | | | | | | 
ше | | | | | | | 
Ἀϊδες----------------------] 20-40 |нага | --- | --- |magh-------- 一 -|soaerater------| Moderate. 
βοσκοσ-----------------] 4-10 [нага | --- ! --- [чойега& -————-|нойега& -------]ϊον. 
Anatone--——— | 10-20 i= | --- | --- |Moderate=-----~|Moderate-------| Low. 
6B, 6C, 6D, 6E----------| 20-40 mara | --- | --- lmign-----------lwoaerate-------lLow 
MER SS. MAE Dee μπας 
из | | | | | | 
Anderly----------------| 20-40 [nara | --- | --- e Seat nee x 
Urban land. | | | | | | | 
8B，8C------------------| уо | --- | --— |-и | Hign-----------|Low. 
е | | | | | | I 
| | | | ] | 
9C------------------- ---| 4-10 lura | --- Í =-= ἱμοᾶεταϊο-------[Μοάεσαϊο-------]τον. 
Bocker | | | | | | | 
ΟΕ | J 
10D*: 
Bocker----------------- 4-10 |нага | --- | --- |\Moderate-------|Noderate-------|Low, 
ridgecreek------------| 20-40 [soft | === | == |πισα-----------]μοάεταξα-------[οθεχαξο. 
ΝΗ | | | | | | | 
Bowlus----------------- | »60 | -—- | --- | --- |[βισα-----------[μοάοχαξο-------[Μοᾶεταϊε. 
Buckcreek--------------| 20-40 lara | „=. | == |Moderat ------ Moderate | Lov. 
12C, 12β----------------] 20-40 |sost | --- | --- U Inigh-----------!noderate------~| Moderate. 
Bridgecreek | | | | | | | 
| | | | | | | 
13F*: 
Buckcreek--------------| 20-40 [нага | msa | zm [μοάοταξο-------[Νοᾶοταϊο--------|τον. 
Θιἰπ-------------------] 10-20 \нага | - d |oderate------- | Hoderate-------|Lov . 
14B---------------------| »60 |-- | --- | --- jiovw------------|Hogh-----------|rov。 
Burbank | | | | | | | 
158, 15C, 15E-----------| >30 lara | 20-40 mick ]|ηιοπ-----------]πιαπ------- ----]τον. 
Burke | | | | | | | 
16B, 166, 16D, 1δξ------! >60 Haa | --- |--- lBigh-----------woaerate-------l Low. 
Cantala | | | | | | | 
17A*: | | | | ls | | 
Catherine Variant------| 260 | =< | ME uns [929 qlma Moderate Low. 
Catherine | >60 | --- | --- | --- |βισα-----------[Μοάοταϊο-------1ομ. 
t I I [] П 


See footnote at end of table. 


376 Soil Survey 
TABLE 16.--SOIL FEATURES--Continued 


| Bedrock | Cemented | | Risk of corrosion 
Soil name and H an Potential T 
| | E тонн =| | Unco: 


map symbol Depth jHardness frost action ated steel | Concrete 
Depth | Thickness 
In n 


| | | | | | | 
18B, 186, 18E, 19D, 20D-! 20-40 lara | --- |--- ugn-----------lwoaerate-------l Low. 
8b, 18 | | | | | | | 
| | | | | | | 
"S | | I | I | | 
Condon-----------------| 20-40 [нага | --- | --- |Higho------———- [woterate------- Lov. 
Bakeovenou------------| 4-12 [Нага --- | --- Moderate~-----~|Noderate------~| Low. 
22С, 220—-—----—--—-| »60 | --- | --- | —- |нїдһ===--—==--=-|Мойегабе--———-|1он. 
Cows] 
κ. | | | | | | | 
* 
Wa | | || | [| 
24B，24C----------------| >0 | =-= | -- |--- |mgn---—-- ----Itign--------—-l tov. 
Ellisforde | | | | | | | 
ἜΝ | | | | | | | 
Εἰ1ιβεοτᾶο-------------| »60 | --- | --- | --- πας ο 
Ellisforde, eroded----=| >60 | --- | < | --- |εισὲ-----------]βιφβ-----------]τον. 
"d | | | | | | | 
Entic Durochrepts | | | | | | 
2λ---------------------- »60  --- | --- |v [|βισβ-----------]μϊαβ------------]τον. 
as L1 ИИ T ге 
28A, 29 -| >60 | --- | --- | --- |ιον------------[Μοᾶοταξο-------]τον. 
ы | | | | | | | 
30A*: 
Freevater--------------| »60 | --- | --- | --- [ομ------------[νοᾶεταξα-------]τον. 
Urban land ! ! ! ! | | | 
| | | | | ] 
318, 31D, 31E-----------| 20-40 lara | --- | --- |н һ----------|Мойега іон, 
一 
τ ыз ык ο ο ee — 
Gurdane---------------- 20-40 | Hard === === High-----------|Moderate-------|Low. 
| [ | | | 
θκιπῖγ-----------------] 10-20 [gara | --- | === |νοᾶεταξε--------[Μοδοταξε--------}1οψ. 
"m | | | | | | | 
----------------| 20-40 Ίσα | --- |--- 1moh-----------|woaerate-------jrov 
Gurdane | 20-40 | ar I I I iq | | - 
Βοοκίγ-----------------] 5-12 [нага | --- | --- |μοδεταῖε-------|Μοάοταξε--------[τοψ. 
Ber | | | | | | | 
θηχητττττττ------------] 10-20 [gara ! --- ! --- Moderate ------- {Moderate~-----~|Low. 
Klicker-——- 20-40 | Hara | === | 58 |Moderate------~[Woderate بد‎ -|тон. 
Rock outcrop. | | | | | I | 
= (вш ee ا‎ Hee lee 
Gwin------------~--~~---| 10-20 Hara - | --- Moderate-------|Moaerate-~-----|Iow。 
| | | | [ | | 
| ! і | | | 
Rock outcrop. | I | | [ | 
3eg-————s-- | 10-20 [нага | --- | --- [μοϑεταξε--------[Μοδεταξε--------]]ον. 
мны | | | | | | | 
376, 97Ε----------------] 40-60 [Soft | --- | --- [μις -一 一 一 -woaerat -一 -|oaerate。 
oe | | | | | | | 
t 1 I 1 1 t 1 


See footnote at end of table. 
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TABLE 16.--SOIL FEATURES--Continued 


Potential | T 
| 


Soil name and | | | pan 
map Symbol j Depth 1Hardness | | frost action Uncoated stee1| Concrete 


| Depth I Thickness 
| m 1 ! m Н πι — HF 


| | | | | | | 
38C, μι эВ | ες - E [μις -~----------|Moderate-------|Moderate。 
| | | | | | | 
| | | | | | i 
з9А---=----==============| >60 | == | = | --- [πιφα-----------[βιφη-----------|τον. 
Hermiston 
| | | | | і | 
40C, 40E--------- -------} 40-60 нага | --- | --- |woaerate-------|woaerate — == -]τον. 
oc 40 | | | | | | | 
| | | | | | | 
41F---------------------| 40-60 lsott | --- |--- |Moderate------~!oderate-------!Moderate. 
шй | | I | | | | 
| | | | | | | 
42А, 31| >60 | --- | --- | --- [ιον------------[βφμ-----------]τον. 
Kimberl 
йа. | I | i | | | 
440, 45R---------------- | 20-40 laara | --- |--- —— dwoderate------- | Moaerate-------| Low. 
Klicker | | | | | | | 
| ] | | l | | 
m | I | | | | | 
Klicker---------—----| 20-40 [Hara | === | --- Moderate~-=---- | Moderate-------| Low. 
Anatone----------— 一 -一 | 0-20 |нага | === | === |Moderate-------|Moderate 一 一 一 一 一 一 一 low. 
Bocker------------— -—| 4-10 [нага | === | === |модегаќе-- —— |Moderate- ----- "μον. 
47B---------------------| >60 | --- | 20-40 rick jwoauerate-------|High-----------|rov- 
n | | | | | | | 
| | | | і | | 
48Β--------------------| 12-20 |нага | --- | --- [μοάεταξε-------[πιση-----------|ιον. 
Lickskillet 
| | | | | | | 
mh | | | | | | | 
Lickskillet------------ I 12-20 | Hara | — | --- IModerate------- | High ----- -----]1ον. 
Nansen -一 -一 一 一 一 -| >60 | --- | --- | —- іна gh-------—- |n gh Шон. 
Ms | | i I I | | 
Lickskillet------------| 12-20 | Hara | --- | --- |toderate------- | High | Low. 
. | | | | | | | 
те | | | | | | i 
51A, 52D, 53D----------- | xo سا‎ | -- |--- luign--------—-- uign-----------ltow. 
pe I | | | | | | 
| | | | | | | 
54B, 54C, 54D, 54E------| 20-40 {нага | --- | --- = |Moderate-------!High-----------lLow. 
ο. | | | | | | | 
| | | | | | | 
55M---------------------| 260 }--- | — |--- ἱπιᾷε-----------ἱμοδοταϊε-------|τον. 
Mondovi | | | | | | I 
| | | | | | l 
56B, 56C, 56Е, 57D, 580-ἱ 20-40 Inara |} --- | =-= Inign-----------]High---------~-lbow. 
en, 5 | | | I | | | 
| | | | | | | 
ΘΝ | | | | | | | 
Morro -| 20-40 |aara | --- | --- jms n | Hg Lov. 
ΒαΚοοψεπ---------------] 4-12 | Hara | sa === [Moaerate------- Moderate | Low. 
60F-------- سا ع | سا ویر ا‎ Ii gh----------- | igh----——----- |Том. 
Nansene | | | | | | 
| | | | | | | 
61M，61C，62C-----------| »60 |--- | -- | [Moderate | High | Low. 
w اس‎ е = | — Επ و‎ 
63h---------------------| »60 | ewe | --- |--- mnoh-----------|woaerate-------|rov。 
ah | | | | | | 
| | | | | | 
1 I 1 I i i 


See footnote at end of table. 
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TABLE 16.--SOIL FEATURES--Continued 


| Bedrock | Cemented T | Risk of corrosion 
Soil name and | | | рап Potential | | 
map symbol | Depth jHardness i frost action | Uncoated Steel | Concrete 


| 
64B, 646, 64D, 642- 一 -| 
Palouse I 
65A, ἐόλ----------------] 
| 

| 


Pedigo 


| 

| 

| 

| | 

High--————High-—— High. 
| 


67B, 676, 68D, 68E, 69D, | 
69Ε-------------------- 


== LOW. 
Pilot Rock 


| 
| 
708. | 
Pits | 
| 
| 
| 


71A--------------------- 


Low. 
Potamus 


72À----—-—-—-————————————À | >60 
Powder 


73D, 73E---------------- 
Prosser 


High----------- 


Quincy 
77C------———------------ 
Quincy 


| 
| 
| 
| 
| 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | High [Bigh--------—- 
| | | 
| | los 
| | | 
| | | 
74B, 758, 75Ε, 76B------| >60 | |н: 
| | | 
| | Ini 
| | [^ 
| | | 
78B*: | | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
і 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
] 
| 
] 
1 


Quincgy----------------- 


z 

Н 

[| 

1 

[| 

[| 

[| 

[| 

[| 

1 

ῃ 

i 

I 

m = 

Š š 

т t 

ῃ 1 

ῃ ' 

ῃ ' 

1 ῃ 

1 1 

| | 

1 1 

1 ῃ 

ῃ 1 

4 Ц 
= 
LJ 


Rock outcrop. 


79B, 79C, 79D, 79E, 80B, 
80C, 80D, 81E, 82Е----- 
Ritzville 


83C*: 
Ritzville--------------| >60 


Rock outcrop. 


845, 
Riverwash 


B5F*: 
Rock outcrop. 


Xeric Torriorthents. 


86D----~~-~----~--~---~~~ 


Low。 


878, 87ς---------------- 
Sagehill 


88B, 88C, 88D, 89B, 89C, 
89D, В9Е-------- ών 
Shano 


High----------- 


»60 


90А*: 


Silvies---------------- 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Їнї 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| | 
| 
| 
Ini 
| 
| 
| 
lui 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
lui. 
a 
| 
B 
>60 | 


Winom---2--------------- 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Rockly | 
| 
| 
| 
| 
| 
| 
| >60 


--- Moderate------- [High---------—- 
1 ' 


过 一 一 一 一 一 一 -一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 -一 一 -一 一 一 一 一 一 一 一 “一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 -一 一 


See footnote at end of table。 
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TABLE 16.--SOIL FEATURES--Continued 


| ο πμ. 
Depth | Hardness | | 


Waha 


map symbol | | frost action | Uncoated stee1l Concrete 
th jThickness | 
n n 
i | | | | | 
ϑ1λ---------------------| >60 | — | 2-4 [rick |μοάεταῖο-------}πιαΏ-----------ἰτοψ. 
Stanfield | | | | | | | 
м >60 | --- | 20-40 [Thin IMoaerate------- High | Low, 
Stanfield I | | | | l | 
93B--———————M 12-20 | Hara | —- | --- |mioh----------- Moderate-------|Low. 
Starbuck I | | | ! | | 
ай | | | | | | I 
Starbuck---—— | 12-20 |Нага | --- | --- LT =~ |Moderat ure. 
Rock outcrop. ! ! ! | | | | 
9β---------------------| »60 | --- | 20-40 | mick | Moderate [tigh-----7-—- Î Low, 
Taunton 
i | | | | | | 
96B，96D----------------| ›о | --- | --- |1--- |moaerate-------|woaerate-------|woaerate。 
E o | | | | | | I 
| | | | | | | 
97C, 97E, 986, 98E------| мо |--- | --- |1---  lmigh-----------lvoderate------- Moderate. 
urn | | | | | 
| | | | | | | 
SES | | | I | | | 
Toló------------ -一 -一 -| >60 | --- | --- | --- jms --------- ~-|Moderate-------|Moderate. 
kilmerquer-------------| 20-40 [soft | --- | — |Hoderate------~|Moderate------~|Low. 
100C*, 100E*: | | | | | | | 
Ἰοῖο-------------------- 260 | 一 | 一 | 一 nist Moderate Moderate. 
Klicker-——— | 20-40 [gara | --- | --- (модегабе-------|Мойегаќе-—----- Шом, 
101А------- —— >60 | — | --- | --- |нтдһ--——---——--|нойегабе--—-——- Moderate. 
Tolo Variant | | | | | | I 
102C, 103E, 104Β--------| 40-60 {Soft | --- | --- | Ei gh 77-777 Înoderate-- ----- ον. 
Tutuilla 
| | | | | | | 
105A--------------—-----| »60 ἷ--- | --- |--- lmign-----------luigh-----------lrow. 
олара | | | I | | | 
| | | | | | | 
106h--------------------| »60 1-- | --- | luigh-----------lhigh-----------ltov. 
Unapine | | | | | | | 
107Е*, 107F*: | | | | | | | 
Unatilla--------------- | ж | 一 | — [oo [Moderate------~|Noderate------~[Moderate. 
Kahler------ -一 -一 -| »60 | === | me | === |Moderate------- |Noderate----~-~|Hoderate. 
ΜΝ | | | | | | | 
ὑπαεί]]α---------------] »60 | sis | ας | === [μοᾶοταῖο-------]Μοάεταϊο------- Moderate. 
Kahler-----------------| »60 | === | m | “== Moderat: ------- |Noderate pee. Moderate. 
ο 10-20 [нага | --- | --- {Noderate------- |Noderate-------l Low. 
109A, 110À----—---—----| »60 | awe | --- | |woaerate-------|woaerate-- sacas τον. 
[θε | | | | | | i 
[ | | | ] l l 
í | | | | | | | 
Vitrandepts | | | | | | | 
112B, 1120, 1зв----———-| 20-40 | Hara ! == | — IMoaerate------- Moderate lov. 
| | | | | | | 
i I ' ' 1 1 I 


See footnote at end of table. 
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TABLE 16.--SOIL FEATURES--Continued 
| Bedrock H Cemented τ T Risk of corrosion 


Urban land. 


Soil name and | | | рап | Potential | | 
map symbol | Depth | Hardness | | | frost action | Uncoated steel | Concrete 
Depth Thickness 
| | Ë | Ї | | 
113D*: | | | | | 
Waha-------- ----------- | 20-40 | Hara ! === | 一 一 一 |Noderate-----~-|Moderate=-----~| Low. 
Rocky | 5-12 [нага | == | --- [noaerate------- [Moderate-------| Low. 
114B, 114C, 1150, 115Ε, | | | | | | | 
1160, 11]ό------------| »60 | --- | --- | --- [High | High-Low. 
Walla Wall 
ος | I | | | | | 
llsp—— | >60 | — | 40-60 | Thin High----2------- | High----------- | Low. 
Walla Walla | | | | | | 
9h--------------------| >60 | --- | < Í... IModerate------- High-------~---! Low. 
p ane | | | | oe pes | 
| | | | | | | 
11009: | | | | | | | 
Wanser-----------------| »60 | --- | == | --- (Moderate | High Î Low. 
тозы E ا ا ا‎ | 
it | | | | | 9 
121B, 1216, 121D--------| >40 Hara | 20-40 [Thick |πῖσε-----------]Ηέσπ-----------]ϊον. 
su | | | | | | | 
жы | ο“. — 
122B--------------------| »60 --- --- --- Low------------|High-----------!Low. 
Winchester | | | | | | | 
| | | | | | | 
um να. fae س‎ j | | 
Wi h ин بے‎ === >60 = aca = LowW----2-2-------lHigh----225------lTow. 
inchester | | | I | | gl 
Quinton----------- -----| 20-40 (нага | --- | --- |ιον------------[μεᾳν-----------[1ον. 
РЯ | | | | I | | 
Winchester-------------| >60 | --- f --- 1--- hov------------lHioh-----------juov. 
| | | | | | | 
lias laid: | | | | | | | 
|| | | | | | 
125F*: 
Wrenth -—— | 20-40 [Bara | --- | --- |νοάοταξε--------[οδεταξε--------]1ον. 
Rock outcrop. | | | | | | | 
126A. | | | | | | 
Xerofluvents | | | | | I ! 
127F. | | | | | | | 
Xerollic Durorthids | | | | | | | 
128M--------------------| >60 | --- | --- | --- |μοάεταῖε------- Moderate-------|Lov. 
акша | | | | | 
a اا ا‎ | | 
| | | | | 
| | | | | 
| | | | | 


| 
Үакїла--=--———--======-| >60 

| 

| 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Umatilla County, Area, Oregon 


TABLE 17.--WATER FEATURES 


381 


["Flooding" and "water table" and terms such as "rare," "brief," "apparent," and "perched" are explained in 


the text. 


The symbol < means less than; > means more than. 
feature is not a concern or that data were not estimated] 


Absence of an entry indicates that the 


| | FToodin Н High water table 
Soil name and | Hydrologic | i | | 
map symbol | group | Prequency | Duration Months Depth Kind Months 


1B, 16, 2B, 2C---------- 
Adkins 


| 
| 
| 
| 
3A, 3c-- 一 一 一 一 | 
Adkins | 
4B*: | 
Αάκίηβ-----------------] 
| 

| 


Urban land. 
5C*: 


Albee------------------ 


Bocker----------------- 
Anatone-----------2-2--- 
6B, 6C, 6D, 6ὲ---------- 
Anderly 

Anderly----- s 


Urban land. 


8B, 8C------------------ 


Athena 


gC---------------------- 


Bocker 


Bridgecreek------------ 


11F*: 


Βον]αβ--------------------- 
Buckcreek-------------- 


12C, 12bE--2-------------- 
Bridgecreek 


13F*: 
Buckcreek-------------- 


Gwin------------------- 


14B------------- T 
Burbank 


158, 156, 15E----------- 
Burke 


16B, 16C, 16D, 16Ε------ 
Cantala 


See footnote at end of table. 


Qa g UO n 


NCcne= 一 一 一 一 一 一 一 一 一 一 一 一 


None------------ 


None------------ 
Νοπ6------------ 


None------------ 


None------------ 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Nonec------—--| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


None------------ 


None------------ 


None------------ 


None------------ 


None 一 一 一 一 一 一 一 一 一 一 一 一 


None------------ 


None------------ 


None---------2-- 


| None------------ 


ie = 
None------------ 


None------------ 


wass 


— hay  . a کت‎ SS کی‎ PE ت کے اا‎ аы کیا‎ а س ا م ت ن کے کے ت ست و نے سے کے م کے سے سے کے سے سے س س س س س ت کت س ا‎ ааа 


س س не н l SO GP l ο GD SG VE l.‏ سے س س س ما کے امہ کے کے ی کے ا س ر کے کے ت کے — 


26.0 


1.5-3.5 


26.0 


26.0 
26.0 
26.0 
26.0 


26.0 


26.0 


26.0 


»6.0 


>6.0 


»6.0 
26.0 
26.0 


26.0 
26.0 
26.0 


26.0 


26.0 


Apparent 
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TABLE 17.--WATER FEATURES-~Continued 


| T Floodin Т High water table 
Soil name and |Hydrologic| | | | 
map symbol | group | Frequency Duration | Months Depth | Kind Months 


| i | | | | | 
17Rx | | | | | | | 
Catherine Variant------| D [occasiona1------ | Briet----—---| Dec-May | 0-4.0 [apparent | Jan~Dec 
Catherine-----------—--| ς [occasiona1------ [Briet-----—---| Dec-May | 2.0-4.0 | Apparent | Dec-Jun 
18B, 18C, 18Ε, 19D, 205-] ς |κοπε------------] --- | --- | »6.0 | --- | --- 
Condon 
| | | | | | | 
21D*: | | | | i | | 
Condon-----------------| ς [νοπο------------] --- | --- | »6.0 | --- | 2—- 
Bakeove — D |None------------] --- | --- | >6.0 | --- p ves 
22C, 22D--------- ‚== C [λουο------------] τας | --- | 1.5-3.0 | Perched | Mar-May 
Cowsly | | | | l 
| | | | | | | 
2: | | 1 | | 
Dune land 
| | | | | | | 
248, 246----------------ἳ Β [None --- | --- | »6.0 | --- | --- 
Ellisforde j | | | | | | 
А | | | | | | | 
Ellisforde------------ -| B [νους as --- | --- | >6.0 | --- | --- 
Ellisforde, eroded-----| B | None pes 一 -| = | --- I »6.0 | --- | --- 
see: | | | | | | 
Entic Durochrepts | | | | | | | 
27A——T B [ας س م ت ت س‎ | --- | --- | >6.0 | --- | --- 
Esquatzel 
| | | | | | | 
28А, | B [napas NE екен | == | >6.0 | ‚== | a-ne 
ett .. | рет 
Side | | | | | | | 
Freevater-——— B |Rare-———- --- | --- »6.0 | --- | --- 
Urban land. | | і | | | | 
= | | I I | | | 
31B, 31D, 31E----—----—-|] с Inone------------l --- | --- oso | --- | --- 
ο... | | | | | | | 
| | | | | | | 
— | | | j i i 
Gurdane--------- ------- | C [Nen — --- | --- | »6.0 I --- | --- 
Gvinly-———— | D [νοπο----------------] --- | --- | »6.0 I --- | --- 
sani | | | | | | | 
Gurdan —T 6 [νους --------------] --- | --- | >6.0 | == | ==. 
Rockly---------------- -| D Νοπε------------- --- | === | 6.0 | --- | —- 
— | | | | | | | 
Θκπττττττττττττ-------| D [None -----—------- | = | --- | >6.0 | --- | --- 
Klicker-———— с [None ----- — --- | --- | >6.0 | --- | --- 
Rock outcrop 。 | | | | | | | 
ark; | | | | | | | 
سو‎ | D [νοπο ---------------] --- | --- | »6.0 | === | mE 
Rock outcrop. | | | | | | 
| | | | | | 
П і i і і i 


See footnote at end of table. 
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TABLE 17,=-WATER FEATURES~~Continued 


8 ' 1 ' ' ' ' ' 1 1 ' 4 ' 1 1 1 5 1 1 1 1 1 t ' 
g ' 1 l П ' 1 ' 1 ' 1 4 t t 1 П $ 1 i 1 ' ' t ' 
° ' ' 1 t ' ' 1 ' 1 i L| 1 [| t 1 1 4 ' ' ' ' i 
= 
© FS A qatana, A A A A A AS wanana — —— —— ——— —— Сы — — — کے — سے‎ ASS  — — ہی‎ — — u “a ρολο ہے س سے کے مم سے رہ سے سے کی‎ SY GS سے‎ UN on SE سے سمت سے کے سے‎ MUR س‎ 
$ 8 i ' | i i i i ΙΓ] i | d i | i i | í! 4 H 
5 d 1 a 1 ' 1 ' i ' 1 ' 1 ' ' a ' 1 A 1 ' Π i ' 1 
3 ° o o e e e o © o ο o ο ο ° ο ° ° © ο © © © о 
e . . . . . . . . . 0 е . . . Н . ` D 9 Ф 6 » * 
^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ A ^ ^ ^ ^ ^ ^ 
E ' 1 1 ' ' 1 ' 1 ' 1 1 1 ' 1 t t ' 1 t 1 ' 1 1 
а i 1 ' ' ' ' ' ' [| 1 ' [| ' 1 [| i ' ' 1 ' 1 ' 1 
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See footnote at end of table. 
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TABLE 17.--WATER FEATURES--Continued 


| | Тооп T Hi i water table 
Soil name and jBydrologic| | | | | . 
map symbol I group | Frequency | Duration | Months I Depth | Kind | Months 
i | | | | = | | 
— IM — .-. M M 
po | | | | TE | 
64B, 64C, 64D, 64 ------ Β [Non ——————| --- | -— | 26.8 I --- | --- 
кашне | | | | | | | 
65А, 66A----------------| С |Rare------------| --- | --- | 2.5-3.5 lapparent | Jan-May 
Nu | | | | | | | 
| | | | i | | 
67B, 67C, 68D, 68E, вэр, | | | | | | | 
нано 8 |Νοπ----- ли --- | [76ο p = | = 
Pilot Rock | I | | | | | 
705. 
{ | | | | | 
EIES | | | | | | | 
TIA | B | on — --- | --- | »6.0 | --- | --- 
конш | | | | | | | 
72А------—----——----—-—- | s ووا‎ | ==- | --- | о } --- a 
© É к= == 
73D, 7ῆξ---------------- с [νους -------------] --- | === | »6.0 | — | --- 
Prosser 
| | | | | | | 
74B, 758, 75E, 76B----~~| A [νους ---------------] --- | --- | 26.0 | --- | === 
sd | | | | | | | 
Τῆς---------------------[ A | None | --- | === | »6.0 | === | ~-- 
Quincy | | | | | | 
ke | | | | | | 
edi | | | | | 
Quincy--------------- - A | None--------- -| --- | == x° | --- --- 
Rock outcrop. | | I | | | | 
79B, 79C, 79D, 79E, 808, | | | | | | 
8ος, 80D, 81E, B2E-----| В |Νοπε------------| --- | = | л | == | 一 
Ritzville | | | | | | | 
ichs | I | | | | | 
Ritzville--------- 一 一 -| B | one | --- | — | >6.0 ! --- | — 
Rock outcrop. I | | | | | | 
— | | | | | | | 
Riverwash | | | | | | | 
μεσ | | | | | | | 
Rock outcrop. | | | | | | | 
Xeric Torriorthents. | | | | | | | 
Cities! В πμ μμ --- | F $6.0 | <= --- 
Rockly | | | | | | | 
87B, 87C-----—----—---—-| B [Non | --- | --- | 26.0 I --- | --- 
ee j | | | | | | 
88B, 88C, 88D, 89B, вос, | | | | | | | 
89D, βθξ---------------- В [None---------—-| --- p- do] = | = 
Sano | | | | | | | 
m | n m 
Silvies--—— D [νου —— --- | -—- | +152.0 [apparent | May~Jul 
i i I Π 1 


1 
See footnote at end of table. 
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TABLE 17.--WATER FEATURES--Continued 


| | Flooding | High water table 


Soil name and {Hydrologic} | | | 
map symbol | group | Frequency | Duration | Months | Depth | Kind | Months 
| | | | | = | | 
Bc: | | | | | | | 
Winom------------------ | р [Raxe---------—| --- | --- | 3.0-6.0 Apparent | Mar-Jun 
ОТА--====9===-=- ————| С |None------------| === | === | 1.5-6.0 | perched | Feb-Jul 
Stanfield | | | | ! | | 
92А--------------------- | C [None ------------ | --- | | 6.ο | --- | == 
Stanfield | | | | 
| | | | | | | 
93B---——— р {None a | 一 | <= | >6.0 | === | -— 
Starbuck 
| | | | | | | 
gikk: | | | | | l | 
Starbuck--------------- | D [Νους DE GSE | === | --- | >6.0 | --- | --- 
Rock outcrop. | | | | | | | 
Р | | | | | | | 
θδβ-το------------------ | c hoe | — de pe] ЧИЕ" 
Taunton 
| | | | | | | 
96B, 96D---------------- | c [Κοπε------------ | --- Г === | 3.0-4.0 |Perchea | reb-apr 
| | | | | | | 
| | | | | | 
97C, 97E, 986, 98E------ | B — None------------ MES | — | so | --- | 
Tolo | | | | | | | 
| | | | | | | 
99C*, 99E%: | | | | | | | 
Tolo------------------- | в |wone------------| --- Mm | >6.0 | --- | == 
| | | | | | | 
Kilmerque-------------- | С [None жк ккан | === | === | >6.0 | em | sss 
100C*, 10084: | | | | | | | 
ποιο Β None------------ === === >6.0 --- === 
PE | ME OMM 
Klicker----- ----------- ς None------------ --- oon »6.0 === === 
| | | | | | | 
101Ka----—- | р |Frequent--------| Long 一 一 一 一 一 一 一 一 一 一 | Mar-Jun | +1-3.0 [Apparent I Mar-0ct 
Tolo Variant. | | | | | | 
102C, 103E, 104E-------- | C |None------------ | === | --- | xo | --- | --- 
Tutuilla ! ! ! ! ! ! ! 
| | | | | | | 
l05A----— =-=- ο C loccasional μας IBrief stn tr a کک‎ | Jan-Apr | 1.0-4.0 I Apparent | Nov-Jun 
Umapine | | | | | | | 
| | | | | | | 
106A---------------- ----| C [βοτο---------τ---] === I --- | 4.0-6.0 Apparent | Nov-Jun 
Umapine 
P i | | | | | | 
107E*, 107F*: | ! ! ! ! ! ! 
Umatilla------7--------- | | None 了 | === | = | 26.0 | === | == 
Kahler-------- | | None------------ | 一 = [oo 一 | 一 
Jsme | | | | | | | 
Umatilla-------------- -| B |None-== دد‎ 一 -| === | == I >6.0 | === ! == 
Kahler----------------- | Β [none _ ---| cum | === I 26.0 | “<= | sas 
Gwin------------------- | D [None -— | --- | --- | »6.0 | === | pee 
109A, 110Α--------------- B lmare------------ l o | --- | 4.0-6.0 apparent Í Feb-Apr 
Veazie | | | | | | | 
| | | | | | | 
111А. | | | | | | | 
Vitrandepts | | | | | | | 
| | | | | | | 
1 I I t t I I 


See footnote at. end of table. 
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TABLE 17.--WATER FEATURES--Continued 


| | T Toodin T Hi h Wa ter table 
Soil name and ¡Hydrologic | | | 
map symbol | group | Frequency Duration | Months | Depth Kind | Months 


112B, 1120, 112E-------- 
Waha 


113D*; 


Waha------------------- --- 


Rockly-----2-2-2-2--------- — 

114B, 114C, 115D, 115E, 
116D, 117D, 118B------- 
Walla Walla 


119A----- nm EE анаа 
Wanser 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
12003: | 
ἕαποοσ-----------------[ --- 

] 

| 

| 

| 

| 

l 

| 

| 

| 

| 

| 

| 

| 

| 


0.5-1.0 [Apparent 


Quincy----------------- 


121B, 121C, 121D-------- 
Willis 


26.0 


»6.0 | --- 
| 
| 


122B------------- s 
Winchester 


26.0 --- 


12383: 
Winchester------------- 


Quinton---------------- "T 


124B*: | 
Winchester------------- A 


Urban land. 


125F*: 
Wrentham-----2--2-----—-—-- 


Rock outcrop. 


126A. 
Xerofluvents 


Xerollic Durorthids 


128A-------------------- — 


Apparent 
Yakima 


129А*; 


Apparent 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
і 
| 
| 
| 
| 
| 
| 
| 
| 
--- | 26.0 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
127F. | 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Urban land. | 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 18.--CLASSIFICATION OF THE SOILS 


ف س 
Soil name | Family or higher taxonomic class‏ 


| 
Makins--------------------| Coarse-loamy, mixed, mesic Xerollic Camborthids 
Albee------------ sd Fine-loamy, mixed, frigid Ultic Haploxerolls 
Anatone----------- cd Loamy-skeletal, mixed, frigid Lithic Haploxerolls 
Anderly----— 77777777777 Coarse-silty, mixed, mesic Typic Haploxerolls 

| 


Athena--------------------| Fine-silty, mixed, mesic Pachic Haploxerolls 
Loamy-skeletal, mixed, mesic Lithic Haploxerolls 


Loamy-skeletal, mixed, frigid Lithic Haploxerolls 


Bakeoven--2-24------------- 


Bocker-------------------- 


Bowlus-------------------- | Fine-silty, mixed, frigid Pachic Ultic Haploxerolls 
Bridgecreek-----------— “т Fine, montmorillonitic, frigid Турїс Palexerolls 
Buckcreek-------------- ===! Loamy-skeletal, mixed, frigid Pachic Ultic Haploxerolls 


Burbank-------------------| Sandy-skeletal, mixed, mesic Xeric Torriorthents 
Burke---------------------| Coarse-silty, mixed, mesic Xerollic Durorthids 
| Fine-silty, mixed, mesic Typic Haploxerolls 
Catherine-----------------! Fine-silty, mixed, mesic Cumulic Haplaquoils 
Catherine Variant---------! Fine-loamy, mixed mesic Cumulic Haplaquolls 
Condon- eene oran πι Fine-silty, mixed, mesic Typic Haploxerolls 
CONS | Fine, montmorillonitic, frigid Xeric Argialbolls 
Ερέρα I Coarse-silty, mixed, mesic Calciorthidic Haploxerolls 
Entic Durochrepts------J Entic Durochrepts 
Esquatzel-----------------| Coarse-silty, mixed, mesic Torrifluventic Haploxerolls 
Freewater-----------------| Sandy-skeletal, mixed, mesic Fluventic Haploxerolls 
ers TT | Clayey-skeletal, montmorillonitic, mesic Pachic Argixerolls 

Loamy-skeletal, mixed, mesic Lithic Argixerolls 
Gyiinly--------------------| Clayey-skeletal, montmorillonitic, mesic Lithic Argixerolls 
НапКк1пв-—======-====-====== | Fine, montmorillonitic, frigid Ultic Ра1ехего115 

Medial over loamy, mixed Entic Cryandepts 
Hermiston-----------------| Coarse-silty, mixed, mesic Cumulic Haploxerolls 
Kahler--—--- | Fine-loamy, mixed, frigid Pachic Ultic Haploxerolls 
Kilmerque----------------- I Coarse-loamy, mixed, frigid Ultic Haploxerolls 
Kimberly------------------| Coarse-loamy, mixed, mesic Torrifluventic Haploxerolls 
Klicker===---------=------ | Loamy-skeletal, mixed, frigid Ultic Argixerolls 
Koehler-------------------! Sandy, mixed, mesic Xerollic Durorthids 
Lickskillet Loamy-skeletal, mixed, mesic Lithic Haploxerolls 
McKay------ ---------- -----) Fine-silty, mixed, mesic Calcic Argixerolls 
Mikkalo--------- ----------] Coarse-silty, mixed, mesic Calciorthidic Haploxerolls 
Mondoyi-------------------! Coarse-silty, mixed, mesic Cumulic Haploxerolls 
Morrow--------------------| Fine-silty, mixed, mesic Calcic Argixerolls 
Nansene----7--2----- ------| Coarse-silty, mixed, mesic Pachic Haploxerolls 
Oliphant------------------! Coaxse-silty, mixed, mesic Calcic Haploxerolls 
E E EERE Coarse~silty, mixed, mesic Cumulic Haploxerolls 
Palunge<seee ی چ‎ | Fine-silty, mixed, mesic Pachic Ultic Haploxerolls 
Pedigo--------------— nie Coarse-silty, mixed, mesic Cumulic Haploxerolls 
Pilot Боске | Coarse-silty, mixed, mesic Haplic Durixerolls 
Potams~~ I Loamy-skeletal, mixed, frigid Typic Haploxerolls 

| 
| 


Ονίπ---------------------- 


Helter-------------------- 


Coarse-silty, mixed, mesic Cumulic Haploxerolls 
Coarse-loamy, mixed, mesic Xerollic Camborthids 
Mixed, mesic Xeric Torripsamments 
Quinton-------------------! Mixed, mesic Xeric Torripsamments 
Ritzville-----------------| Coarse-silty, mixed, mesic Calciorthidic Haploxerolls 
Rock lyons ee er] Loamy-skeletal, mixed, mesic Lithic Haploxerolls 
Βἑσϑπ111-------------τπτ-τι Coarse-loamy, mixed, mesic Xerollic Camborthids 
Shano--------------------- Coarse-silty, mixed, mesic Xerollic Camborthids 
Silvies----------------—| Fine, montmorillonitic Cumulic Cryaquolls 
Stanftield------— Coarse=silty, mixed, mesic Xerollic Durorthids 

| 


ρυϊηογ--------------------- 


Starbuck------------------2! Loamy, mixed, mesic Lithic Xerollic Camborthids 
Taunton-----2-----------2--| Coarse-1oamy, mixed, mesic Xerollic Durorthids 
Tha αμ a | Fine-silty, mixed, mesic Xeric Argialbolls 

Medial over loamy, mixed, frigid Typic Vitrandepts 
Tolo Variant--------------| Medial, nonacid Andic Cryaquepts 
Tutuilla------------------! Fine, montmorillonitic, mesic Typic Palexerolls 


Umapine------------- ---- Coarse-silty, mixed (calcareous), mesic Typic Halaquepts 
Unatilla-77777777777777—7] Loamy-skeletal, mixed, frigid Pachic Ultic Haploxerolls 
Veazie------------- 一 一 一 一 一 一 一 Coarse-loamy over sandy or sandy-skeletal, mixed, mesic Cumulic Haploxerolls 


Vitrandepts---------------| Vitrandepts 
I Fine-loamy, mixed, mesic Pachic Argixerolls 
Walla Ἠαλ]α---------------ι Coarse-silty, mixed, mesic Typic Haploxerolls 
| 
I 


Waha---- emn 


Wansere-------------------- 


Mixed, mesic Typic Psammaquents 
Coarse-silty, mixed, mesic Orthidic Durixerolls 


Willis-------------------- 


388 Soil Survey 
TABLE 18.--CLASSIFICATION OF THE SOILS--Continued 


SF 
Soil name ! Family or higher taxonomic class 
—————————— ————————————————————— 


| 
Rinchester----------------| Mixed, mesic Xeric Torripsamments 
Winom----- ==! Fine, montmorillonitic, frigid Chromic Pelloxererts 
ee | Loamy-skeletal, mixed, mesic Pachic Haploxerolls 

Xeric Torriorthenta--===== Xeric Torriorthents 

Xerofluvents---------- ----] Xerofluvents 

Xerollic Durorthi Е) Xerollic Durorthids 

| Coarse-loamy over sandy or sandy-skeletal, mixed, mesic Cumulic Haploxerolls 


一 一 一 一 一 -一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 -一 一 一 一 一 一 一 一 
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Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-FTC @ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 


usda.gov/locator/app. 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers. If you believe you experienced discrimination when obtaining services from 
USDA, participating in a USDA program, or participating in a program that receives 
financial assistance from USDA, you may file a complaint with USDA. Information 
about how to file a discrimination complaint is available from the Office of the 
Assistant Secretary for Civil Rights. USDA prohibits discrimination in all its programs 
and activities on the basis of race, color, national origin, age, disability, and where 
applicable, sex (including gender identity and expression), marital status, familial 
status, parental status, religion, sexual orientation, political beliefs, genetic information, 
reprisal, or because all or part of an individual's income is derived from any public 
assistance program. (Not all prohibited bases apply to all programs.) 


To file a complaint of discrimination, complete, sign, and mail a program 
discrimination complaint form, available at any USDA office location or online at 


www.ascr.usda.gov, or write to: 


USDA 

Office of the Assistant Secretary for Civil Rights 
1400 Independence Avenue, S.W. 

Washington, DC 20250-9410 


Or call toll free at (866) 632-9992 (voice) to obtain additional information, the 
appropriate office or to request documents. Individuals who are deaf, hard of hearing, 
or have speech disabilities may contact USDA through the Federal Relay service 
at (800) 877-8339 or (800) 845-6136 (in Spanish). USDA is an equal opportunity 
provider, employer, and lender. 


Persons with disabilities who require alternative means for communication of 
program information (e.g., Braille, large print, audiotape, etc.) should contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 
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Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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SOILS THAT FORMED IN ALLUVIUM ON FLOOD PLAINS 
AND TERRACES 


Powder-Umapine-Pedigo: Deep, well drained, moderately 
well drained, and somewhat poorly drained soils that formed 
in silty alluvium; on flood plains and terraces 


Freewater-Hermiston-Xerofluvents: Deep, excessively 
drained to somewhat poorly drained soils that formed in 
mixed and silty alluvium; on flood plains 


SOILS THAT FORMED IN EOLIAN SAND, LOESS ALLUVIUM AND 
LACUSTRINE SEDIMENT ON TERRACES OF THE COLUMBIA 
RIVER 


Quincy-Starbuck-Rock outcrop: Deep and shallow, exces- 
sively drained and well drained soils that formed in eolian 
sand and loess, and Rock outcrop; on strath terraces 


Quincy-Winchester-Burbank: Deep, excessively drained soils 
that formed in eolian sand and gravelly alluvium; on terraces 


Adkins-Sagehill-Quincy: Deep, well drained and excessively 
drained soils that formed in eolian sand, gravelly alluvium, 
and lacustrine sediment; on terraces 


SOILS THAT FORMED IN LOESS, LACUSTRINE SEDIMENT, 
AND ALLUVIUM ON HILLS, TERRACES, AND 
PIEDMONTS 


Shano-Burke: Deep and moderately deep, well drained soils 
that formed in loess overlying lacustrine sediment and 
cemented alluvium; on terraces 


Ritzville: Deep, well drained soils that formed in loess; on 
hills 


Oliphant-Ellisforde: Deep, well drained soils that formed in 
loess overlying lacustrine sediment; on terraces 


Walla Walla: Deep, well drained soils that formed in loess; 
on hills 


Pilot Rock: Moderately deep, well drained soils that formed 
in loess overlying cemented alluvium; on fan terraces 


McKay: Deep, well drained soils that formed in loess overly- N 
ing alluvium; on fan piedmonts 


SOILS THAT FORMED IN LOESS, COLLUVIUM, AND ALLUVIUM 
ON HILLS 


Condon-Lickskillet: Moderately deep and shallow, well 
drained soils that formed in loess and colluvium; on ridges 
and hillslopes 


SECTIONALIZED 
TOWNSHI 


Morrow-Lickskillet: Moderately deep and shallow, well 
drained soils that formed in loess, colluvium, and loamy allu- 
vium; on ridges and hillslopes 
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SOILS THAT FORMED IN LOESS, RESIDUUM, AND COLLUVIUM 
ON THE FOOTHILLS OF THE BLUE MOUNTAINS 


Athena: Deep, well drained soils that formed in loess; on 
hills 


Gwin-Gurdane-Rockly: Shallow, moderately deep and very 
shallow, well drained soils that formed in loess, residuum, 
and colluvium; on hillslopes and ridges 


Waha-Palouse-Gwin: Moderately deep, deep, and shallow, 
well drained soils that formed in loess, residuum and colluvium; 
on ridges and hillslopes 


Gurdane-Gwinly: Moderately deep and shallow, well drained 
soils that formed in loess, residuum, and colluvium; on 
ridges and hillslopes 


SOILS THAT FORMED IN LOESS, VOLCANIC ASH, AND 
RESIDUUM ON PLATEAUS AND HILLS OF THE BLUE 
MOUNTAINS 


Cowsly-Thatuna: Deep, moderately well drained soils that 
formed in loess and residuum; on plateaus 


Tolo-Klicker: Deep and moderately deep, well drained soils 
that formed in volcanic ash, loess, and residuum; on 
plateaus and hillslopes 


Anatone-Klicker-Tolo: Shallow, moderately deep and deep, 
well drained soils that formed in loess, residuum and volcanic 
ash; on plateaus and hillslopes 


SOILS THAT FORMED IN LOESS AND TUFFACEOUS SEDIMENT 
ON TERRACES OF THE BLUE MOUNTAINS 


Bridgecreek-Hankins: Moderately deep and deep, well drained 
soils that formed in loess overlying tuffaceous sediment; 
on terraces 


SOILS THAT FORMED IN LOESS, COLLUVIUM, AND RESI- 
DUUM ON HILLS OF THE BLUE MOUNTAINS 


Gwin-Umatilla-Kahler: Shallow and deep, well drained soils 
that formed in colluvium, residuum, and loess; on hillslopes 


COMPILED 1984 
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GENERAL SOIL MAP 
UMATILLA COUNTY AREA, OREGON 
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SOIL CONSERVATION SERVICE 


SYMBOL 


1B 
1C 
?B 


SOIL LEGEND 


SYMBOL 


NAME 


Adkins fine sandy loam, Ü to 5 percent slopes 

Adkins fine sandy loam, 5 to 25 percent slopes 

Adkins fine sandy loam, gravelly substratum, 0 to 5 percent slopes 
Adkins fine sandy loam, gravelly substratum, 5 to 25 percent slopes 
Adkins fine sandy loam, wet, Ὁ to 3 percent slopes 

Adkins fine sandy loam, wet, 3 to 15 percent slopes 

Adkins-Urban land complex, 0 to 5 percent slopes 
Albee-Bocker-Anatone complex, 2 to 15 percent slopes 

Anderly silt loam, 1 to 7 percent slopes 

Anderly silt loam, 7 to 12 percent slopes 

Anderly silt loam, 12 to 20 percent slopes 

Anderly silt loam, 20 to 35 percent slopes 

Anderly-Urban land complex, 7 to 12 percent slopes 

Athena silt loam, 1 to 7 percent slopes 

Athena silt loam, 7 to 12 percent slopes 


Bocker very cobbly silt loam, 2 to 12 percent slopes 
Bocker-Bridgecreek complex, 1 to 15 percent slopes 
Bowlus-Buckcreek association, 40 to 70 percent slopes 
Bridgecreek silt loam, 1 to 12 percent slopes 
Bridgecreek silt loam, 12 to 35 percent slopes 
Buckcreek-Gwin association, 45 to 70 percent slopes 
Burbank loamy fine sand, 0 to 5 percent slopes 

Burke silt loam, 1 to 7 percent slopes 

Burke silt loam, 7 to 12 percent slopes 

Burke silt loam, 12 to 30 percent slopes 


Cantala silt loam, 1 to 7 percent slopes 


Cantala silt loam, 7 to 12 percent slopes 

Cantala silt loam, 12 to 20 percent slopes 

Cantala silt foam, 20 to 35 percent slopes 
Catherine Variant-Catherine silt loams, 0 to 3 percent slopes 
Condon silt loam, 1 to 7 percent slopes 

Condon silt loam, 7 to 12 percent slopes 

Condon silt loam, 20 to 35 percent slopes 

Condon silt loam, 12 to 20 percent north slopes 
Condon silt foam, 12 to 20 percent south slopes 
Condon-Bakeoven complex, 2 to 20 percent slopes 
Cowsly silt loam, 2 to 12 percent slopes 

Cowsly silt loam, 12 to 20 percent slopes 


Dune land 


Ellisforde silt loam, 1 to 7 percent slopes 

Ellisforde silt loam, 7 to 20 percent slopes 
Ellistorde-Ellistorde, eroded complex, 1 to 20 percent slopes 
Entic Durochrepts, 20 to 40 percent slopes 

Esquatzel silt loam, 0 to 3 percent slopes 


Freewater gravelly silt loam, 0 to 3 percent slopes 
Freewater very cobbly loam, 0 to 3 percent slopes 
Freewater-Urban land complex, 0 to 3 percent slopes 


Gurdane silty clay loam, O to 7 percent slopes 

Gurdane silty clay loam, 7 to 25 percent slopes 

Gurdane silty clay loam, 25 to 45 percent slopes 
Gurdane-Gwinly association, 20 to 40 percent slopes 
Gurdane-Rockly complex, 2 to 20 percent slopes 
Gwin-Klicker-Rock outcrop complex, 30 to 70 percent slopes 
Gwin-Rock outcrop complex, 40 to 70 

Gwinly very cobbly silt loam, 7 to 40 percent slopes 


Hankins silt loam, 2 to 15 percent slopes 
Hankins silt loam, 15 to 35 percent slopes 
Helter silt loam, 2 to 15 percent slopes 
Helter silt loam, 15 to 35 percent slopes 
Hermiston silt loam, 0 to 3 percent slopes 


Kahler silt loam, 2 to 15 percent slopes 

Kahler silt foam, 15 to 35 percent slopes 

Kahler gravelly loam, granite substratum, 35 to 70 percent slopes 
Kimberly fine sandy loam, 0 to 3 percent slopes 

Kimberly silt loam, 0 to 3 percent slopes 

Klicker silt loam, 2 to 20 percent slopes 

Klicker very stony silt loam, 20 to 40 percent slopes 
Klicker-Anatone-Bocker complex, 2 to 15 percent slopes 
Klicker-Anatone-Bocker complex, 15 to 35 percent slopes 

Koehler loamy fine sand, 0 to 5 percent slopes 


Lickskillet very stony loam, 7 to 40 percent slopes 
Lickskillet-Nansene association, 35 to 70 percent slopes 
Lickskillet-Rock outcrop complex, 40 to 70 percent slopes 


McKay silt loam, 0 to 7 percent slopes 

McKay silt loam, 7 to 25 percent north slopes 
McKay silt loam, ? to 25 percent south slopes 
Mikkalo silt loam, 2 to 7 percent slopes 

Mikkalo silt loam, 7 to 12 percent slopes 
Mikkalo silt loam, 12 to 20 percent slopes 
Mikkalo silt loam, 20 to 35 percent slopes 
Mondovi silt loam, 0 to 3 percent slopes 
Morrow silt loam, 1 to 7 percent slopes 

Morrow silt loam, 7 to 12 percent slopes 
Morrow silt loam, 20 to 35 percent slopes 
Morrow silt loam, 12 to 20 percent north slopes 
Morrow silt loam, 12 to 20 percent south slopes 
Morrow-Bakeoven complex, 2 to 20 percent slopes 


Nansene silt loam, 35 to 70 percent slopes 


Oliphant silt loam, 0 to 3 percent slopes 

Oliphant silt loam, 3 to 12 percent slopes 
Oliphant silt loam, 3 to 25 percent slopes, eroded 
Onyx silt loam, 0 to 3 percent slopes 


64B 
64C 
64D 
64E 


NAME 


Palouse silt loam, 1 to 7 percent slopes 
Palouse silt loam, 7 to 12 percent slopes 
Patouse silt loam, 12 to 20 percent slopes 
Palouse silt loam, 20 to 35 percent slopes 
Pedigo loamy fine sand, 0 to 3 percent slopes 
Pedigo silt loam, 0 to 3 percent slopes 

Pilot Rock silt loam, 1 to 7 percent slopes 


Pilot Rock silt loam, 7 to 12 percent slopes 

Pitot Rock silt lpam, 12 to 20 percent north slopes 
Pilot Rock silt foam, 20 to 35 percent north slopes 
Pilot Rock sift loam, 12 to 20 percent south slopes 
Pilot Rock silt loam, 20 to 30 percent south slopes 
Pits, gravel 

Potamus gravelly loam, O to 2 percent slopes 
Powder silt loam, 0 to 3 percent slopes 

Prosser silt loam, 12 to 20 percent slopes 

Prosser silt loam, 20 to 40 percent slopes 


Quincy fine sand, 0 to 5 percent slopes 

Quincy loamy fine sand, 0 to 5 percent slopes 

Quincy toamy fine sand, 5 to 25 percent slopes 

Quincy loamy fine sand, gravelly substratum, 0 to 5 percent slopes 
Quincy loamy fine sand, Ὁ to 25 percent slopes, eroded 
Quincy-Rock outcrop complex, 1 to 20 percent slopes 


Ritzville very fine sandy loam, 2 to 7 percent slopes 
Ritzville very fine sandy loam, 7 to 12 percent slopes 
Ritzville very fine sandy ioam, 12 to 25 percent slopes 
Ritzville very fine sandy loam, 25 to 50 percent slopes 
Ritzville silt loam, 2 to 7 percent slopes 

Ritzville silt loam, 7 to 12 percent slopes 

Ritzville silt loam, 12 to 25 percent slopes 

Ritzville silt loam, 25 to 40 percent north slopes 
Ritzville silt loam, 25 to 40 percent south slopes 
Ritzville-Rock outcrop complex, 0 to 25 percent slopes 
Riverwash 

Rock outcrop-XericTorriorthents complex, 10 to 70 percent slopes 
Rockly very cobbly loam, 2 to 20 percent slopes 


Sagehill fine sandy loam, 2 to 5 percent slopes 
Sagehill fine sandy loam, 5 to 12 percent slopes 
Shano very fine sandy loam, 2 to 7 percent slopes 
Shano very fine sandy loam, 7 to 12 percent slopes 
Shano very fine sandy loam, 12 to 25 percent slopes 
Sharo silt loam, 2 to 7 percent slopes 

Shano silt loam, 7 to 12 percent slopes 

Shano silt loam, 12 to 25 percent slopes 

Shano silt loam, 25 to 40 percent slopes 
Silvies-Winom complex, 0 to 3 percent slopes 


Stanfield silt loam, O to 3 percent slopes 

Stanfield silt loam, reclaimed, O to 3 percent slopes 
Starbuck very fine sandy loam, 2 to 20 percent slopes. 
Starbuck-Rock outcrop complex, 0 to 5 percent slopes 


Taunton fine sandy loam, 1 to 7 percent slopes 

Thatuna silt loam, 1 to 7 percent slopes 

Thatuna silt loam, 7 to 20 percent slopes 

Tole silt loam, 3 {ο 15 percent slopes 

Tolo silt loam, 15 to 35 percent slopes 

Tolo silt loam, granite substratum, 3 to 15 percent slopes 
Tolo silt loam, granite substratum, 15 to 35 percent slopes 
Tolo-Kilmerque association, 3 to 15 percent slopes 
Tolo-Kilmerque association, 15 to 35 percent slopes 
Tolo-Klicker association, 3 to 15 percent slopes 
Tolo-Klicker association, 15 to 35 percent slopes 

Tolo Variant silt loam, O to 3 percent slopes 

Tutuilla silty clay foam, 1 to 15 percent slopes 


Tutuilla silty clay loam, 15 to 35 percent north slopes 
Tutuilla silty clay loam, 15 to 35 percent south slopes 


Umapine silt loam, 0 to 3 percent slopes 

Umapine silt loam, reclaimed, О to 3 percent slopes 
Umatilla-Kahler association, 15 to 35 percent slopes 
Umatilla-Kahler association, 35 to 70 percent slopes 
Umatilla-Kahler-Gwin association, 35 to 70 percent slopes 


Veazie silt loam, 0 to 3 percent slopes 
Veazie cobbly loam, 0 t 3 percent slopes 
Vitrandepts, 0 to 5 percent slopes 


Waha silty clay loam, 1 to 12 percent slopes 

Waha silty clay loam, 12 to 25 percent slopes 

Waha silty clay loam, 25 to 40 percent slopes 
Waha-Rockly complex, 2 to 20 percent slopes 

Walla Walla silt loam, 1 to 7 percent slopes 

Walla Walla silt loam, 7 to 12 percent slopes 

Walla Walla silt loam, 12 to 25 percent north slopes 

Waila Walla silt loam, 25 to 40 percent north slopes 

Walla Walla silt loam, 12 to 25 percent south slopes 

Walia Walla silt loam, 12 to 25 percent south slopes, eroded 
Walla Walla silt loam, hardpan substratum, 1 to 7 percent slopes 
Wanser loamy fine sand, 0 to 3 percent slopes 
Wanser-Quincy complex, 0 to 12 percent slopes 

Willis silt loam, 2 to 7 percent slopes 

Willis silt loam, 7 to 12 percent slopes 

Willis silt loam, 12 to 30 percent slopes 

Winchester sand, 0 to 5 percent slopes 
Winchester-Quinton complex, 0 to 5 percent slopes 
Winchester-Urban land complex, 0 to 5 percent slopes 
Wrentham-Rock outcrop complex, 35 to 70 percent slopes 
Xerofluvents, O to 3 percent slopes 

Xerollic Durorthids, 30 to 60 percent slopes 


Yakima silt loam, О to З percent slopes 
Yakima-Urban land complex, 0 to 3 percent slopes 
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CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


SOIL DELINEATIONS AND SYMBOLS 


CULTURAL FEATURES 


12¢ 


BOUNDARIES MISCELLANEOUS CULTURAL FEATURES 


National, state or province Farmstead, house 


(omit in urban areas) 
Church 


ESCARPMENTS 


evv 


County or parish Bedrock 


(points down slope) 


Other than bedrock 
(points down slope) 


Minor civil division School 
indian 


i d 
Reservation (national forest or park, Indian mound (label) f£ Moun: 


state forest or park, 
and large airport) 


SHORT STEEP SLOPE 


Tower 


Located object (label) GULLY 


Land grant 


Tank (label) DEPRESSION OR SINK 


Limit of soil survey (label) Wells, oil or gas LEAN BLE ETÊ 


(normally not shown) 


MISCELLANEOUS 


Field sheet matchline & neatline Windmill 


AD HOC BOUNDARY (label) 


Kitchen midden Blowout 


Small airport, airfield, park, oilfield, 
cemetery, or flood pool 


STATE COORDINATE TICK 


Clay spot 


Gravelly spot 


LAND DIVISION CORNERS 
(sections and land grants) 


ROADS 


WATER FEATURES 


Gumbo, slick or scabby spot (sodic) 


Dumps and other similar 
Divided (median shown non soil areas 


if scale permits) 
Other roads 


DRAINAGE 
Prominent hill or peak 
Perennial, double line 


Rock outcrop 


Trail (iacludes sandstone and shale) 


Perennial, single line 
Saline spot 
ROAD EMBLEM & DESIGNATIONS К 
Intermittent 
Sandy spot 
Interstate Drainage end 
Severely eroded spot 
Federal Canals or ditches 
Slide or slip (tips point upslope) 
State T 
Double-line (label) 
Stony spot, very stony spot 
County, farm or ranch Drainage and/or irrigation 
Ash spot 


RALEROAD LAKES, PONDS AND RESERVOIRS 


POWER TRANSMISSION LINE 
(normally not shown) 


PIPE LINE 
{normally not shown) 


FENCE 
{normally not shown) 


LEVEES 


Perennial 
Intermittent 
MISCELLANEOUS WATER FEATURES 


Marsh or swamp 


Without road ΤΠΕ 


ΠΠ Spring 


ΠΠ 


With road 


Well, artesian 
With railroad 


Well, irrigation 
DAMS 


Wet spot 
Large {to scale) 
Medium or small 
PITS 


Gravel pit 


Mine or quarry 
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